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CLAIMS 



[Claim(s)] 

[Claim 1] It is the electric insulation wiring substrate which the electrode was 
formed at least in one side of a vertical side, and contained one or more chips. 
Thickness t of said chip passive element is die-length L and below the width of 
face W. And said chip The wiring substrate with a built-in chip characterized by 
connecting electrically the circuit pattern which has an external connection 
electrode at least in one side within the field corresponding to a vertical side, and 
was formed in it at said external connection electrode and said electric insulation 
multilayer-interconnection substrate to the thickness direction. 
[Claim 2] The wiring substrate according to claim 1 with a built-in chip with which 
the active element which contains a semiconductor device in said electric 
insulation substrate is built in further. 

[Claim 3] The wiring substrate according to claim 1 with a built-in chip said whose 
chip is the monolayer chip capacitor with which the electrode was formed in 
vertical both sides. 

[Claim 4] The wiring substrate according to claim 3 with a built-in chip which the 
electrode formed in vertical both sides of said monolayer capacitor can consist of 
plurality, and can get down, and can take out two or more electrostatic capacity. 



[Claim 5] The multilayer-interconnection substrate according to claim 1 with a 
built-in chip said whose chip is the chip passive element which consisted of 
multilayer structure which has the passive element formed in the interior with the 
conductor pattern. 

[Claim 6] The wiring substrate according to claim 1, 2, or 5 with a built-in chip 
said whose chip is a laminating chip capacitor. 

[Claim 7] The wiring substrate [ equipped with the beer hall connection which 
penetrates said dielectric layer so that the external terminal electrode formed in 
the internal electrode and internal electrode which are formed in the interior of 
two or more dielectric layers which said laminating chip capacitor becomes from 
the ceramics, and said dielectric layer, the top face, or the inferior surface of 
tongue may connect electrically ] according to claim 6 with a built-in chip. 
[Claim 8] In order that it may have two or more arranged internal electrodes in 
said laminating chip capacitor so that it may overlap through a ceramic layer 
along a direction perpendicular to the inferior surface of tongue of a ceramic 
sintered compact, and two or more internal electrodes may take out electrostatic 
capacity The first external electrode which a part of the **** is exposed to the top 
face and inferior surface of tongue of a ceramic sintered compact, and was 
formed in the top face of said ceramic sintered compact. The wiring substrate 
according to claim 5 with a built-in chip which can be further equipped with 2nd at 
least one external electrode formed in the inferior surface of tongue of a ceramic 
sintered compact, and can take out electrostatic capacity. 
[Claim 9] The wiring substrate according to claim 8 with a built-in chip which the 
1st external electrode of said laminating chip capacitor and the 2nd external 
electrode consist of plurality, respectively, and can take out two or more 
electrostatic capacity. 

[Claim 10] The multilayer-interconnection substrate according to claim 1 with a 
built-in chip the range of whose thickness of said chip passive element is 0.1mm 
or more 0.5mm or less. 

[Claim 1 1] The wiring substrate according to claim 1 with a built-in chip with 



which said electric insulation substrate has at least one through tube including an 
inorganic filler and a thermosetting resin constituent, and said through tube is 
filled up with the conductive paste. 

[Claim 12] The multilayer-interconnection substrate according to claim 11 with a 
built-in chip whose rate of a thermosetting resin constituent said inorganic fillers 
are aluminum 203 and at least one filler chosen from MgO, BN, AIN, and Si02, 
and the rate of the inorganic filler is 70 - 95 % of the weight, and is 5 - 30 % of 
the weight. 

[Claim 13] The wiring substrate according to claim 1 with a built-in chip with 
which said electric insulation substrate becomes at least one reinforcing 
materials chosen from the group which consists of the textile fabrics of a glass 
fiber, the nonwoven fabric of a glass fiber, textile fabrics of heat-resistant organic 
fiber, and a nonwoven fabric of heat-resistant organic fiber, and its reinforcing 
materials from what sank in the thermosetting resin constituent, it has at least 
one through tube, and said through tube is filled up with the conductive paste. 
[Claim 14] The wiring substrate according to claim 1 with a built-in chip in which 
said chip passive element was mounted with electroconductive glue. 
[Claim 15] The wiring substrate according to claim 2, 3, or 6 with a built-in chip to 
which said wiring layer with a built-in chip capacitor and said semiconductor 
device performed decoupling, and were connected through beer or a bump in the 
multilayer-interconnection substrate containing said semiconductor device with' a 
built-in chip. 

[Claim 16] The wiring substrate according to claim 15 with a built-in chip which 
has the multilayer structure to which said wiring layer with a built-in chip capacitor 
and the wiring layer in which said semiconductor device was built carried out 
decoupling, and were connected through beer or a bump in the multilayer- 
interconnection substrate containing a semiconductor device with a built-in chip. 
[Claim 17] The wiring substrate according to claim 15 with a built-in chip 
connected in the wiring substrate having a semiconductor device and a chip by 
building in said chip capacitor and said semiconductor device in the same layer, 



and each component performing decoupling through beer or a bump. 
[Claim 18] The wiring substrate according to claim 1 with a built-in chip whose 
thickness t of said chip passive element thickness t of said chip passive element 
is 5 - 90% of die-length L, and is 5 - 90% of the width of face W. 
[Claim 19] Make a metal layer adhere to a carrier layer directly through stratum 
disjunctum, and a circuit pattern configuration is processed. The components 
circuit pattern formation material for an imprint which mounted the chip passive 
element while forming the circuit pattern for an imprint and carrying out alignment 
to said circuit pattern configuration for an imprint is used. It arranges so that one 
[ at least ] front face of the sheet-like base material with which the side in which 
said components circuit pattern was formed constitutes an electric insulation 
substrate may be contacted. The manufacture approach of a wiring substrate 
including imprinting said components circuit pattern which pastes up and embeds 
these, exfoliates said circuit pattern metal layer for an imprint from a carrier layer, 
and contains a metal layer and a chip in said sheet-like base material at least 
with a built-in chip. 

[Claim 20] the 2nd metal layer in which (a) carrier layer consists of the 1st metal 
layer, and said circuit pattern for an imprint contains the metal of the same 
component as the 1st metal layer through stratum disjunctum on said 1st metal 
layer ~ forming - a three-tiered structure - forming - (b) - the manufacture 
approach of a wiring substrate including processing only the 2nd metal layer into 
a circuit pattern configuration according to claim 19 with a built-in chip. 
[Claim 21] (a) carrier layer consists of the 1st metal layer, and said circuit pattern 
for an imprint minds stratum disjunctum on said 1st metal layer. Even the depth 
of the arbitration of the surface section of the 2nd metal layer, stratum disjunctum, 
and said 1st metal layer is processed into a circuit pattern configuration, the 2nd 
metal layer containing the metal of the same component as the 1st metal layer - 
forming - a three-tiered structure - forming - (b) - The manufacture approach 
of a wiring substrate including forming concave heights in the surface section of 
said 1st metal layer according to claim 19 with a built-in chip. 



[Claim 22] (a) A carrier layer consists of the 1st metal layer, and on said 1st 
metal layer, make the 2nd metal layer adhere directly and process it into a circuit 
pattern configuration. A chip pattern is mounted forming the circuit pattern for an 
imprint and carrying out alignment to the (b) aforementioned circuit pattern 
configuration. It arranges so that one [ at least ] front face of the sheet-like base 
material with which the side in which the components circuit pattern of this was 
formed constitutes an electric insulation substrate may be contacted using the 
components circuit pattern formation material for an imprint formed including the 
process to form. Said circuit pattern metal layer for an imprint containing the 2nd 
metal layer is exfoliated from the 1st metal layer, these - pasting up - 
embedding (c) - The manufacture approach of a wiring substrate also 
including also imprinting said components circuit pattern which contains the 2nd 
metal layer and components pattern in said sheet-like base material at least with 
a built-in chip. 

[Claim 23] The manufacture approach of a wiring substrate according to claim 22 
with a built-in chip that the method of making said 2nd metal layer adhere directly, 
and processing a circuit pattern configuration is plating. 

[Claim 24] The manufacture approach of a wiring substrate according to claim 19 
to 23 with a built-in chip that said chip is mounted in said circuit pattern for an 
imprint by using electroconductlve glue. 

[Claim 25] The manufacture approach of the wiring substrate with a built-in chip 
which carried out the laminating of the wiring substrate with a built-in chip formed 
by the manufacture approach according to claim 19 to 24 further by the package 
laminating more than the bilayer. 

[Claim 26] Make a metal layer adhere to a carrier layer directly through stratum 
disjunctum, and a circuit pattern configuration is processed. The components 
circuit pattern formation material for an imprint which mounted the semiconductor 
device while forming the circuit pattern for an imprint and carrying out alignment 
to said circuit pattern configuration for an imprint is used. It arranges so that one 
[ at least ] front face of the sheet-like base material with which the metal layer 



side in wliich said component circuit pattern was formed constitutes an electric 
insulation substrate may be contacted. A wiring substrate including imprinting 
said components circuit pattern which pastes these up, exfoliates said circuit 
pattern metal layer for an imprint from a carrier layer, and contains a metal layer 
and a semiconductor device in said sheet-like base material at least with a built- 
in semi-conductor, The manufacture approach of the wiring substrate with a built- 
in chip characterized by obtaining the chip with which said wiring substrate with a 
built-in chip was connected through beer or a bump, and the decoupling of each 
was carried out. 

[Claim 27] The manufacture approach of the wiring substrate according to claim 
26 with a built-in chip which prepares said wiring substrate with a built-in semi- 
conductor, and said substrate with a built-in chip in the condition of having 
hardened to the C stage (full hardening) beforehand, the wiring layer of B stage 
(semi-hardening) which minded beer for each substrate layer is made to 
intervene, carries out a laminating, and connects a semiconductor device and a 
chip. 

[Claim 28] The components circuit pattern formation material for an imprint which 
mounted the semiconductor device while made the metal layer adhere to a 
carrier layer directly through stratum disjunctum, the circuit pattern configuration 
was processed, the circuit pattern for an imprint was formed and alignment was 
carried out to said circuit pattern configuration for an imprint, Make a metal layer 
adhere to a carrier layer directly through stratum disjunctum, and a circuit pattern 
configuration is processed. The components circuit pattern formation material for 
an imprint which mounted the chip while forming the circuit pattern for an imprint 
and carrying out alignment to said circuit pattern configuration for an imprint is 
used. It arranges so that the front face of table flesh-side both sides may be 
contacted, each of the sheet-like base material with which the side in which these 
component circuit patterns were formed constitutes an electric insulation 
substrate ~ The wiring substrate with a built-in semi-conductor which imprinted 
said components circuit pattern which pastes up and embeds these, exfoliates 



said circuit pattern metal layer for an imprint from a carrier layer, and contains a 
metal layer and a semiconductor device in said sheet-like base material at least, 
The manufacture approach of the wiring substrate with a built-in chip 
characterized by obtaining the chip with which said wiring substrate with a built-in 
chip was connected through beer or a bump, and the decoupling of each was 
carried out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wiring substrate with which 
the passive component which consists of a chip with which the components 
circuit pattern was formed was built in, and its manufacture approach using the 
components circuit pattern formation material for an imprint. 
[0002] 

[Description of the Prior Art] In recent years, the further high density of a semi- 
conductor and advanced features are demanded with the demand of high- 
performance-izing of electronic equipment, a miniaturization, and RF-izing. For 



this reason, the passive component itself, such as a capacitor (C), an inductor (L), 
and resistance (R), is miniaturized besides said semi-conductor, and the high- 
density thing which also has the still smaller circuit board for mounting the chip 
passive component with which these properties were guaranteed further is 
needed. 

[0003] Since the inner beer hall (IVH) continuation which is an electrical 
connection method between the substrate layers which can connect the electric 
wiring between LSI and between mounting components by the minimum distance 
as opposed to these demands is the most possible for the formation of high 
density wiring of a circuit, development is furthered in every direction. Generally, 
as a wiring substrate of such an IVH configuration, a multilayer ceramic wiring 
board, the multilayer printed circuit board by the build up method, the multilayer 
composite wiring substrate that consists of mixture of resin and an inorganic filler 
are raised, for example. . 

[0004] Below, as said multilayer ceramic wiring board is shown below, it can be 
produced. First, after preparing two or more green sheets which consist of 
ceramic powder, an organic binder, and plasticizers, such as an alumina, 
establishing a beer hall in said each green sheet and filling up said beer hall with 
a conductive paste, circuit pattern printing is performed to this green sheet, and 
the laminating of said each green sheet is carried out. And said multilayer 
ceramic wiring board is [ this layered product ] producible a debinder and by 
calcinating. Since such a multilayer ceramic wiring board has IVH structure, it 
can form a very high-density circuit pattern, and is the the best for the 
miniaturization of electronic equipment etc. 

[0005] Moreover, the printed-circuit board by said build up method which imitated 
the structure of this multilayer ceramic wiring board is also developed in every 
direction. For example, as a build up method general to JP.9-1 16267, A and JP,9- 
51 168, A, after using as a core the glass-epoxy group plate currently used from 
the former and forming a photosensitive insulating layer in this substrate front 
face, the approach of preparing a beer hall by the photolithography method. 



performing coppering all over this further, carrying out chemical etching of said 
coppering, and forming a circuit pattern is indicated. 

[0006] moreover, to JP,9-326562,A, the approach of filling up with a conductive 
paste the beer hall processed by said photolithography method indicates like said 
build up method - having - JP,9-36551 ,A and JP. 10-51 1 39,A - one front face of 
an insulating hard base material - a conductor - after forming an adhesives 
layer in an another side front face for a circuit, respectively, preparing a through 
tube in this and being filled up with a conductive paste, the multilayering 
approach which carries out the laminating of two or more base materials in piles 
is indicated. 

[0007] Moreover, after patent No. 2601128, patent No. 2603053, and patent No. 
2587596 prepare a through tube in aramid-epoxy prepreg by laser beam 
machining and are filled up with a conductive paste here, they are the approach 
of sandwiching further and multilayering by the prepreg which carried out the 
laminating of the copper foil, performed patterning and was filled up with the 
conductive paste by using this substrate as a core. 

[0008] As mentioned above, for example, if IVH connection of the resin system 
printed-circuit board is made, like said multilayer ceramic wiring board, the 
electrical installation only between required each class is possible, and since 
there is no through tube in the maximum upper layer of a wiring substrate, it 
excels also in mounting nature more further. 

[0009] However, as mentioned above, the rate that the electronic parts mounted 
in the front face of wiring substrates, such as a capacitor and a resistor, also in 
the multilayer-interconnection substrate formed into high density wiring occupy is 
still high, and has been a big technical problem to the miniaturization of electronic 
equipment. The proposal which is going to lay electronic parts underground in a 
wiring substrate as a solution of such a technical problem, and is going to attain 
high-density-assembly-ization is indicated. 

[0010] For example, JP, 54-38561, A which laid lead loess components 
underground in the bore prepared in the printed circuit board, JP,60-41480,B 



which laid passive elements, such as a ceramic condenser, underground in the 
through tube prepared in the insulating substrate, JP,4-73992,A which laid the 
bypass capacitor of a semiconductor device under the hole of a printed-circuit 
board, JP,5-218615,A, etc. are indicated. 

[001 1] Moreover, after embedding an electronic-parts formation ingredient at 
JP,8-222656,A which was filled up with the conductive matter and the dielectric 
matter in the beer hall established in the ceramic wiring board, and carried out 
coincidence baking, and the through tube prepared in the organic system 
insulating substrate, JP, 10-56251, A which was solidified and formed the 
capacitor and the resistor is indicated. 

[0012] Each above-mentioned conventional indication technique can be divided 
roughly into two methods. That is, after one of them lays already completed lead 
loess components, such as a chip resistor or a chip capacitor, under the through 
tube prepared in the wiring substrate, it connects the electrode of this lead loess 
component, and the circuit pattern on a wiring substrate by electroconductive 
paint or soldering. Moreover, in the case of an organic system wiring substrate, 
other one embeds electronic-parts formation ingredients, such as a capacitor, at 
the through tube prepared in the wiring substrate. After considering as a desired 
capacitor by making it solidify, plate to the end face of the upper and lower sides, 
form an electrode, and a wiring substrate with built-in electronic parts is made to 
form. Moreover, in the case of an inorganic system wiring substrate After being 
filled up with a dielectric paste or a conductive paste in the beer hall established 
in the ceramic green sheet, the wiring substrate having a desired capacitor is 
formed by calcinating at an elevated temperature. 

[0013] However, it is difficult to acquire large capacity by the capacitor calcinated 
or solidified using these through tubes. On the other hand, even when a through 
tube is used, and it lays underground and mounts beforehand the chip capacitor 
with which large capacity is secured, and present and 0603 chips of the minimum 
size are used, a 0.6mm bed depth surely follows and it becomes difficult to 
realize a thin multilayer substrate. 



[0014] Moreover, although the chip with which the electrode was constituted by 
the side face represented by 1005 and 0603 is typical in a commercial scene and 
the example which built them in the substrate is already proposed by JP,1 1- 
220262, A (U.S. Pat. No. 6,038,133 specification) etc. when it sees with a chip 
simple substance, the thing which made structure correspond in consideration of 
a property and a configuration to built-in. and the gestalt which made it build in a 
substrate are not proposed yet. Furthermore, although a monolayer chip 
capacitor and a thin film multilayer capacitor are in a vertical side as a 
component which has an electrode when it sees with a chip simple substance, 
carrying out the surface mount of each of these is only assumed, but, generally 
connecting inter-electrode with wire bond, or connecting with a ribbon lead is 
used. Therefore, neither building these chips in a substrate nor the effective 
manufacture approach connected with a sufficient precision to a circuit pattern 
when it is made to reach and build was yet proposed. 

[0015] Especially the thing made for the heat generated from said component to 
radiate heat on the other hand as the resin system printed-circuit board of the 
high density assembly which has IVH structure generally has low thermal 
conductivity and mounting of components becomes high density becomes 
difficult when active parts, such as a semiconductor device, are mounted or built 
in. 

[0016] The clock frequency of CPU is set to about 1GHz, and will be conjectured 
that the power consumption of CPU also reaches per [ 100-150W ] one chip with 
the advancement of the function in A.D. 2000. Therefore, high temperature 
conductivity is being required of the substrate in which components are made to 
build. 

[0017] When a substrate is seen in this viewpoint, the multilayer composite wiring 
substrate is proposed by JP,9-270584,A, JP,8-125291,A, JP,8-288596,A, JP,10- 
173097, A, etc. in order to complement that a ceramic wiring board is 
comparatively expensive, that a resin system printed-circuit board has a technical 
problem in thermal conductivity, etc. This multilayer composite wiring substrate is 



a substrate which made thermosetting resin, such as an epoxy resin, and the 
inorganic fillers (for example, ceramic powder etc.) which are excellent in thermal 
conductivity mix and compound-ize, and since it is possible to contain said 
inorganic filler in high concentration, it can improve the thermal conductivity of 
said substrate. Moreover, it is possible by choosing the class of said inorganic 
filler to control a dielectric constant, a coefficient of thermal expansion, etc. to 
arbitration. 

[0018] On the other hand, when advancing high density assembly of a substrate, 
formation of a detailed circuit pattern and formation of LCR connected with the 
circuit pattern, and mounting are important. In said multilayer ceramic wiring 
board, formation of a circuit pattern screen-stencils a thick-film conductivity paste 
to a ceramic substrate, and, generally the approach of burning by baking and 
hardening is used. However, in this screen printing, it is said that it is difficult to 
mass-produce the circuit pattern which is the line breadth of 100 micrometers or 
less. Moreover, passive components, such as LCR, were limited to the approach 
of carrying out a surface mount, and it was difficult for them to make it build in a 
substrate. Moreover, since a baking process followed in a ceramic substrate, it 
was impossible to have made the chip with which the property is guaranteed and 
which can come to hand cheaply build in. Also in this semantics, the limitation 
was generated in high density assembly. 

[0019] Moreover, in the usual printed-circuit board, the approach of forming a 
circuit pattern with a subtractive process, for example is common. Although a 
circuit pattern is formed in a substrate in this subtractive process by carrying out 
chemical etching of the copper foil with a thickness of about 18-35 micrometers, 
it is said that it is difficult to mass-produce the circuit pattern which is the line 
breadth of 75 micrometers or less also by this approach, and in order to make 
said circuit pattern detailed further, it is necessary to make said copper foil thin. 
[0020] Moreover, since it becomes the structure which the circuit pattern 
projected on the substrate front face according to said subtractive process, it is 
hard to put solder, electroconductive glue, etc. for electrical connection on the 



bump who formed in the semi-conductor, and said bump moves between circuit 
patterns, and there is also a possibility of short-circuiting. Moreover, there is also 
a possibility of becoming a failure at the time of closing by closure resin for said 
projected circuit pattern (for example, a next process). 
[0021] Moreover, it is in the inclination for an additive process to be adopted in 
addition to said subtractive process, in the printed-circuit board by said build up 
method. This additive process is the approach of plating a circuit pattern 
alternatively, and can form the circuit pattern which is the line breadth of about 30 
micrometers in the substrate front face in which the resist was formed. However, 
this approach has problems, like the adhesion reinforcement of the circuit pattern 
to a substrate is weak compared with said subtractive process. 
[0022] Then, after forming a detailed circuit pattern beforehand and conducting 
pattern inspection, the approach of imprinting only the circuit pattern of an 
excellent article to a desired substrate is devised. For example, a U.S. Pat. No. 
5,407,51 1 number is the approach of forming a detailed pattern in the front face 
of a carbon plate by printing and baking, and imprinting this to a ceramic 
substrate beforehand. 

[0023] moreover, to JP,10-84186,A and JP,10-4161 1,A The approach of 
imprinting to prepreg the circuit pattern which consists of copper foil formed on 
the mold-release characteristic support plate is indicated. Similarly to JP,11- 
261219,A The approach of imprinting the circuit pattern which consists of copper 
foil through nickel phosphorus alloy stratum disjunctum on the mold-release 
characteristic support plate which consisted of copper foil again to JP,8- 
330709,A The approach which the adhesion degree in the roughening side and 
glossy surface of copper foil which are a circuit pattern imprints to a substrate 
using differing, respectively is indicated. 

[0024] The circuit pattern imprinted by such replica method is embedded on a 
substrate front face, and since it becomes structure with the flat front face of the 
wiring substrate obtained, the problem by the protrusion of a circuit pattern is 
avoided as mentioned above. Furthermore, in the JP,10-190191,A official report, 



in case a circuit pattern is embedded on a substrate front face, the effectiveness 
which compresses the conductive beer paste with which the through tube was 
made to fill up by the thickness of said circuit pattern is also indicated. 
[0025] 

[Problem(s) to be Solved by the Invention] However, by these approaches, each 
pattern formed on imprint formation material is only wiring parts, such as copper 
foil. Since it furthermore mounts in high density, the proposal in which LCR etc. is 
made to mount on imprint formation material with the gestalt of a chip is also 
made, but the present chip will require a quite big mounting connection area as 
compared with components area, if it is made to mount by an alder DARI flow 
etc., since the electrode is formed in the side face. In order to mount where a 
chip is stood so that an electrode may become perpendicular on imprint 
formation material, in order to prevent it, and to make it imprint and build in a 
substrate, various problems, such as reservation of the thick thickness more than 
a location gap of a chip and the die-length part of a chip, arise at the time of 
embedding, and limitation increases on the design of a multilayer substrate. 
Moreover, when mounting and carrying out imprint built-in with wire bond on 
imprint formation material, it will embed, after carrying out the resin seal of the 
field and protecting it beforehand. However, since wiring between components 
becomes long when it connects with wire bond, it is reported by the RF 
application that a property deteriorates. 

[0026] Then, this invention aims at offering the manufacture approach which 
mounts chip passive components, such as LCR, correctly and builds them in, 
forming connecfion with a circuit pattern, forming a circuit pattern small a 
component-side product and detailed to the bill of materials which can do 
thickness with built-in components thinly, and the circuit board in building a chip 
in a substrate. 
[0027] 

[Means for Solving the Problem] In order to attain said purpose, this invention 
persons propose the chip passive element by which the electrode was formed in 



one of the thin vertical sides of thickness, and since it can mount and they can be 
correctly embedded by using imprint formation material, a thin wiring substrate 
with a built-in chip is offered with the shortest wiring which suited the high 
frequency application. 

[0028] Namely, the wiring substrate with a built-in chip of this invention It is the 
electric insulation wiring substrate which the electrode was formed at least in one 
side of a vertical side, and contained one or more chips. Thickness t of said chip 
passive element is die-length L and below the width of face W. And said chip It is 
characterized by connecting electrically the circuit pattern which has an external 
connection electrode at least in one side within the field corresponding to a 
vertical side, and was formed in it at said external connection electrode and said 
electric insulation multilayer-interconnection substrate to the thickness direction. 
[0029] Next, the 1st approach of this invention makes a metal layer adhere to a 
carrier layer directly through stratum disjunctum, and processes a circuit pattern 
configuration. The components circuit pattem formation material for an imprint 
which mounted the chip passive element while forming the circuit pattern for an 
imprint and carrying out alignment to said circuit pattern configuration for an 
imprint is used. It arranges so that one [ at least ] front face of the sheet-like base 
material with which the side in which said components circuit pattern was formed 
constitutes an electric insulation substrate may be contacted. It is the 
manufacture approach of a wiring substrate including imprinting said components 
circuit pattern which pastes up and embeds these, exfoliates said circuit pattern 
metal layer for an imprint from a carrier layer, and contains a metal layer and a 
chip in said sheet-like base material at least with a built-in chip. 
[0030] Next, as for the 2nd approach of this invention, (a) carrier layer consists of 
the 1st metal layer. On said 1st metal layer, make the 2nd metal layer adhere 
directly and it is processed into a circuit pattern configuration. A chip pattern is 
mounted forming the circuit pattern for an imprint and carrying out alignment to 
the (b) aforementioned circuit pattern configuration. It arranges so that one [ at 
least ] front face of the sheet-like base material with which the side in which the 



components circuit pattern of this was formed constitutes an electric insulation 
substrate may be contacted using the components circuit pattern fonnation 
material for an imprint formed including the process to form. Said circuit pattern 
metal layer for an imprint containing the 2nd metal layer is exfoliated from the 1st 
metal layer, these - pasting up - embedding - (c) - It is the manufacture 
approach of a wiring substrate also including also imprinting said components 
circuit pattern which contains the 2nd metal layer and components pattern in said 
sheet-like base material at least with a built-in chip. 

[0031] Next, the 3rd approach of this invention makes a metal layer adhere to a 
carrier layer directly through stratum disjunctum, and processes a circuit pattern 
configuration. The components circuit pattern formation material for an imprint 
which mounted the semiconductor device while forming the circuit pattern for an 
imprint and carrying out alignment to said circuit pattern configuration for an 
imprint is used. It arranges so that one [ at least ] front face of the sheet-like base 
material with which the metal layer side in which said component circuit pattern 
was formed constitutes an electric insulation substrate may be contacted. A 
wiring substrate including imprinting said components circuit pattern which 
pastes these up, exfoliates said circuit pattern metal layer for an imprint from a 
carrier layer, and contains a metal layer and a semiconductor device in said 
sheet-like base material at least with a built-in semi-conductor. It is the 
manufacture approach of the wiring substrate with a built-in chip characterized by 
obtaining the chip with which said wiring substrate with a built-in chip was 
connected through beer or a bump, and the decoupling of each was carried out. 
[0032] Next, the 4th approach of this invention makes a metal layer adhere to a 
carrier layer directly through stratum disjunctum, and processes a circuit pattern 
configuration. The components circuit pattern formation material for an imprint 
which mounted the semiconductor device while forming the circuit pattern for an 
imprint and carrying out alignment to said circuit pattern configuration for an 
imprint, Make a metal layer adhere to a carrier layer directly through stratum 
disjunctum, and a circuit pattern configuration is processed. The components 



circuit pattern formation material for an imprint which mounted the chip while 
forming the circuit pattern for an imprint and carrying out alignment to said circuit 
pattern configuration for an imprint is used. It arranges so that the front face of 
table flesh-side both sides may be contacted, each of the sheet-like base 
material with which the side in which these component circuit patterns were 
formed constitutes an electric insulation substrate - The wiring substrate with a 
built-in semi-conductor which imprinted said components circuit pattern which 
pastes up and embeds these, exfoliates said circuit pattern metal layer for an 
imprint from a carrier layer, and contains a metal layer and a semiconductor 
device in said sheet-like base material at least, Said wiring substrate with a built- 
in chip is connected through beer or a bump, and each is the manufacture 
approach of the wiring substrate with a built-in chip characterized by obtaining 
the chip by which decoupling was carried out. 
[0033] 

[Embodiment of the Invention] It is the electric insulation multilayer- 
interconnection substrate which contained the chip passive element by which the 
electrode was formed in either even if few. this invention - a vertical side - 
Thickness t of said chip passive element is set up smaller than die-length L and 
width efface W. It is the multilayer-interconnection substrate with a built-in chip 
to which the circuit pattern which has the external connection electrode within the 
field corresponding to a vertical side settled in a field at least at either, and was 
formed at said external connection electrode and said electric insulation 
multilayer-interconnection substrate was connected to the thickness direction. 
[0034] Since a new area accompanying mounting did not occur since the 
electrode was constituted by the vertical side unlike the substrate having the 
usual chip, and the chip with thin thickness is used for this, it can form small [ of 
volumetric efficiency / very high ], and the thin-shape-ized substrate with a built-in 
chip. 

[0035] In the above, it is desirable that the active element which contains a 
semiconductor device in said electric insulation substrate is built in further. 



[0036] Moreover, small-area-izing said chip passive element becomes being the 
monolayer chip capacitor with which the electrode was formed in vertical both 
sides possible very thinly. Furthermore, the capacity spec, of a monolayer chip 
capacitor can realize a value more exact 10 or more times than the usual 
laminating chip capacitor, and can demonstrate effectiveness for the application 
in the severe RF of a design. 

[0037] Moreover, the electrode configuration formed in vertical both sides of said 
monolayer capacitor can consist of two or more plurality, can get down, and can 
take out two or more electrostatic capacity as the result. 
[0038] Moreover, said chip passive element is the chip which consisted of 
multilayer substrates which have the passive element formed in the interior with 
the conductor pattern, for example, can respond to a laminating chip inductor, a 
laminating chip capacitor, etc., and the large inductance quality was guaranteed 
to be, and the substrate with a built-in chip which has large capacity can be 
realized. 

[0039] Moreover, it is desirable to have had the beer hall connection which 
penetrates said dielectric layer so that the external terminal electrode formed in 
the internal electrode and internal electrode which are formed in the interior of 
two or more dielectric layers which a laminating chip capacitor becomes from the 
ceramics, and this dielectric layer, the top face, or the inferior surface of tongue 
may connect electrically. Therefore, since the distance of a terminal electrode 
and an interior product layer electrode serves as short structure only with an 
inferior-surface-of-tongue electrode as compared with the case where they are 
the point which can take out a connection terminal, and the conventional side- 
face electrode, stray capacity can be made small and the point which is easy to 
draw an exact capacity is mentioned as an advantage. 
[0040] Moreover, in order that it may have two or more arranged internal 
electrodes in a laminating chip capacitor so that it may overlap through a ceramic 
layer along a direction perpendicular to the inferior surface of tongue of a ceramic 
sintered compact, and two or more internal electrodes may take out electrostatic 



capacity It is exposed to the top face and inferior surface of tongue of a ceramic 
sintered compact, and a part of the **** can be further equipped with the first 
external electrode formed in the top face of said ceramic sintered compact, and 
2nd at least one external electrode formed in the inferior surface of tongue of a 
ceramic sintered compact, and it can take out electrostatic capacity. Therefore, 
since a terminal electrode can be constituted in a vertical side, without using a 
beer hall connection, a chip capacitor is easily producible. Moreover, since the 
laminated structure is adopted, the substrate with a built-in chip capacitor by 
which can obtain a mass capacitor and thickness is not accompanied can be 
obtained. 

[0041] Moreover, the electrode configuration formed in vertical both sides of said 
multilayer capacitor can consist of two or more plurality, can get down, and can 
take out two or more electrostatic capacity as the result. 
[0042] Moreover, if the thickness of a chip passive element is 0.1mm or more, 
things can be carried out and the thickness which is dealt with so that a crack etc. 
may not be produced and which built in the chip as it is the range of 0.5mm or 
less on the other hand can be stopped. 

[0043] Moreover, if an electric insulation substrate has at least one through tube 
including an inorganic filler and a thermosetting resin constituent and said 
through tube is filled up with the conductive paste, it excels in ** and **** and a 
chip can be embedded easily. 

[0044] Moreover, an inorganic filler is at least one inorganic filler chosen from 
aluminum 203 and the group which consists of MgO, BN, AIN, and Si02, the 
rate of the inorganic filler is 70 - 95 % of the weight, and it is desirable that the 
rate of a thermosetting resin constituent is 5 - 30 % of the weight, since high 
density is extremely filled up with the inorganic filler according to this example, if 
aluminum 203 is chosen as an inorganic filler, for example - a general organic 
system resin substrate - comparing - high temperature a substrate [ **** ] is 
obtained and the property of an inorganic filler can be employed efficiently. 
[0045] Moreover, an insulating substrate becomes at least one reinforcing 



materials chosen from the group which consists of the textile fabrics of a glass 
fiber, the nonwoven fabric of a glass fiber, textile fabrics of heat-resistant organic 
fiber, and a nonwoven fabric of heat-resistant organic fiber, and its reinforcing 
materials from what sank in the thermosetting resin constituent, it has at least 
one through tube, and said through tube may be filled up with the conductive 
paste. 

[0046] Moreover, if a chip passive element is mounted with electroconductive 
glue and adopts the chip of a non-lead system ingredient, the substrate with a 
built-in chip of a non-lead system is completely producible. 
[0047] Moreover, a wiring layer with a built-in chip capacitor and said 
semiconductor device perform decoupling, and minimum distance mounting with 
a semiconductor device and a chip capacitor is realized as it is the structure 
connected through beer or a bump, and the device which has the property which 
was [-ization / low noise] excellent can be realized. Here, decoupling means 
shutting up the radio noise generated in the thing of IC of operation in the high- 
speed circuit of IC circumference as much as possible, and making it not pass on 
an external printed circuit board or an external cable. 

[0048] Moreover, a wiring layer with a built-in chip capacitor and the wiring layer 
in which said semiconductor device was built perform decoupling, 
implementation and the maximum volumetric-efficiency-izing of minimum 
distance mounting by it being the structure connected through beer or a bump 
with a semiconductor device and a chip capacitor are realized, and thin shape- 
ization of the whole substrate with a built-in laminating can be realized. 
[0049] Moreover, said chip capacitor and said semiconductor device are built in 
in the same layer, and each component performs decoupling through beer or a 
bump, and the connected structure is desirable. According to this example, said 
chip capacitor and the built-in process of said semiconductor device can be 
performed to thin-shape-izing of the whole built-in substrate with which 
implementation and the maximum volumetric-efficiency-izing of minimum 
distance mounting with a semiconductor device and a chip capacitor were 



realized, and a pan at coincidence, and a process can be made to simplify. 
[0050] In this invention, 5 - 100% of die-length L of thickness t of said chip 
passive element is desirable, it is desirable, and 20 - 70% of its range is 
especially desirable. [ further 5 - 90% of ] 5 - 1 00% of the width of face W of 
thickness t of said chip passive element is desirable, it is desirable, and 20 - 70% 
of its range is especially desirable. [ further 5 - 90% of ] Die-length L of a chip 
passive element has the desirable range of 0.2mm - 2.3mm, and, more 
specifically, width efface W has the desirable range of 0.2mm - 2.5mm. 
[0051] Next, according to the 1st approach of this invention, a chip can be easily 
mounted in a substrate. 

[0052] Moreover, according to the 2nd approach of this invention, the chip 
connected with the silver circuit pattern can be easily mounted in a substrate, for 
example. 

[0053] According to the example whose method of making the 2nd metal layer 
adhere directly and processing a circuit pattern configuration is plating, in said 
approach, a fine pattern is easily realizable. 

[0054] Moreover, according to the example to which a chip uses and mounts 
electroconductive glue in said circuit pattern for an imprint, implementation of the 
wiring substrate with built-in components of a non-lead system is enabled. 
[0055] Moreover, if a laminating is further carried out by the package laminating 
more than a bilayer, the laminating of the substrate with built-in components can 
be carried out easily. 

[0056] Next, according to the 3rd approach of this invention, a laminating can be 
carried out, connecting electrically a substrate with a built-in semi-conductor, and 
the substrate of each other [ easily ] with a built-in chip. 
[0057] Next, according to the 4th approach of this invention, since a 
semiconductor device and a chip can be made to build in coincidence, a 
production process can be simplified. 

[0058] In said approach, the components built in at the laminating process which 
is degree process can be more firmly protected by preparing, where a wiring 



substrate with a built-in semi-conductor and said substrate with a built-in chip are 
beforehand hardened to a C stage, making the wiring layer of B stage which 
minded beer for each substrate layer intervene, and carrying out a laminating. 
[0059] In addition, in this invention, a substrate means the sheet-like base 
material before forming a circuit pattern etc., a wiring substrate means what 
formed the circuit pattern in said substrate, and the circuit board shows what 
mounted passive components, such as active parts or LCR, such as not only a 
circuit pattern but a semiconductor chip, in said substrate. 
[0060] 

[Embodiment of the Invention] (Gestalt 1 of operation) The configuration outline 
of an example of the substrate with a built-in chip which is the gestalt of operation 
of the 1st of this invention is shown in drawing 2 , comparing with the gestalt and 
drawing 1 by which the conventional proposal is made. 
[0061] As it is the structure where the chip 104 with which the gestalt of the 
conventional substrate with a built-in chip was embedded as shown in drawing 1 
(a), and the beer connection 102 formed in the substrate 101 and the wiring 
section 103 were connected with the wire bond 105 or is shown by drawing 1 (b), 
it is the structure where the embedded chip 104, and the beer connection 102 
formed in the substrate 101 and the wiring section 103 were connected with 
solder 106. With the wire bond connection structure of drawing 1 (a), since a wire 
length becomes long, a problem arises especially in the property in a RF region. 
On the other hand, with the solder connection structure of drawing 1 (b), although 
the problem of a wire length is a little avoidable, the component-side product 
which a solder reflow takes becomes large to a chip, and has been evil at high 
density assembly. 

[0062] on the other hand, with the substrate with a built-in chip which is said 1st 
operation gestalt, like drawing 2 The electrode is formed in either even if few. the 
built-in chip 204 - a vertical side - Thickness t of said chip passive element 204 
is set up smaller than die-length L and width of face W. To the thickness direction, 
it has the external connection electrode 205 within the field corresponding to a 



vertical side settled in a field at least at either, and becomes the configuration 
that said external connection electrode 205 and the circuit pattern 203 formed at 
said electric insulation multilayer-interconnection substrate 201 were connected. 
[0063] Said chip passive element 204 can consider for example, a monolayer 
chip capacitor. From 0.25mm angle to 2.5mm angle order, thickness is covered 
according to capacity from 80 micrometers to 300 micrometers, and the 
dimension of a monolayer chip capacitor is very thin as compared with the usual 
laminating chip capacitor, and can derive exact capacity value. Therefore, It is 
not necessary with built-in to make thickness of a substrate especially thick, and 
is the the best for a multilayer substrate with a built-in high density chip. 
[0064] Although what uses barium titanate as a principal component, and the 
thing which uses Pb system perovskite oxide as a principal component are 
mainly considered, the dielectric material of other systems is sufficient as the 
dielectric materials which constitute a monolayer chip capacitor. 
[0065] What is necessary is not to be limited to this and just to use either besides 
Ag metallizing electrode and nickel electrode according to an application, 
although Au electrode is used as an electrode when thinking a RF property and 
high-reliability as important. In addition, when using Au electrode, TiW is 
desirable as a protective coat as an electrode of a substrate. 
[0066] On the other hand, although the formation approach of said through tube 
for making beer connection between layers is suitably determined by the class of 
said sheet-like base material etc., carbon-dioxide-laser processing, processing 
with a punching machine, package processing by metal mold, etc. are raised, for 
example. 

[0067] Although it will not be especially restricted as said conductive paste if it 
has conductivity, the resin containing the particle of a conductive metallic 
material etc. can usually be used. As said conductive metallic material, copper, 
silver, gold, silver palladium, etc. can be used and organic binders, such as 
epoxy system resin, phenol system resin, cellulose system resin, and acrylic 
resin, can be used as said resin, for example. 



[0068] In addition, although the interlayer connection by conductive paste 
restoration is assumed, this operation gestalt is available at all, even if it is the 
connection structure by through hole plating beer. 

[0069] (Gestalt 2 of operation) Below, the multilayer substrate with a built-in chip 
which is the gestalt of operation of the 2nd of this invention is shown at drawing 
3 . The chip 304 built in the substrate 301 is a monolayer chip capacitor. In a top 
face Many electrodes 306 are formed in the inferior surface of tongue for 1 pole 
electrode 305. The external connection electrode 305 which is 1 pole electrode 
settled in these fields, and the circuit pattern 303 formed in said electric insulation 
multilayer-interconnection substrate 301 are connected. The external connection 
terminal 306 which is an a large number electrode, and the interlayer connection 
beer 302 formed in said electric insulation multilayer-interconnection substrate 
301 are the configurations connected through the land wiring layer 307. The a 
large number electrode 306 formed in the inferior surface of tongue takes a grid- 
like gestalt, as shown in drawing 3 , and it is very good in many-items child 
structure. 

[0070] Since two or more chip capacitors which change to the capacitor in which 
electrostatic capacity as a design value is not shown with mounting gestalten can 
be prepared according to such structure, the electrostatic capacity needed can 
be offered easily. This functions effectively especially, when the capacity change 
accompanying built-in arises. 

[0071] (Gestalt 3 of operation) Next, the configuration outline of the multilayer 
substrate with a built-in chip which is the 3rd operation gestalt of this invention is 
shown in drawing 4 . In drawing 4 , the chip multilayer capacitor 404 equipped 
with the beer hall connection 402 which penetrates said dielectric layer so that 
the external terminal electrode formed in the Internal electrode 404 and internal 
electrode which are formed in the interior of two or more dielectric layers 406 
which a chip 404 becomes from the ceramics, and this dielectric layer, the top 
face, or the inferior surface of tongue may connect electrically is laid under the 
substrate 401. In addition, connection between layers is made by the beer hall 



connection 407. therefore, since only an inferior surface of tongue electrode 
serve as the structure where the distance of an external terminal electrode and 
an interior product layer electrode be short, with the chip capacitor of this 
operation gestalt as compared with the case of the laminating chip capacitor with 
which the point which can take out a connection terminal by top face electrode), 
and the conventional external terminal electrode consist of side face electrodes, 
(embed backward can make stray capacity small and can derive an exact 
capacity for it. 

[0072] (Gestalt 4 of operation) Next, the configuration outline of the multilayer 
substrate with a built-in chip which is the 4th operation gestalt of this invention is 
shown in drawing 5 . It has two or more internal electrodes 506 arranged in 
drawing 5 so that it may overlap through a ceramic layer along a direction 
perpendicular to the inferior surface of tongue of the ceramic sintered compact 
505. Two or more internal electrodes The first external electrode 507 which a 
part of the **** is exposed to the top face and inferior surface of tongue of a 
ceramic sintered compact, and was formed in the top face of said ceramic 
sintered compact in order to take out electrostatic capacity, It has further 2nd at 
least one external electrode 508 formed in the inferior surface of tongue of a 
ceramic sintered compact, and it is the structure laid under the substrate 501 , 
and the interlayer connection beer 502 and the external electrode 508 which 
were formed in the substrate 501 are connected through the wiring layer 504. 
Furthermore, the chip capacitor top double-sided electrode 507 and a wiring 
layer 503 connect, and are arranged. 

[0073] According to this structure, since the laminated structure is adopted, mass 
electrostatic capacity can be taken out as a chip capacitor. Moreover, since a 
terminal electrode can be constituted in a vertical side, without using a beer hall 
connection, a chip capacitor is easily producible. Therefore, the substrate with a 
built-in chip capacitor by which is a mass capacitor and thickness is not 
accompanied can be obtained. 

[0074] Moreover, although the chip capacitor is adopted also in each operation 



gestalt and the example as a representative of a chip in this invention, an 
effective thing cannot be overemphasized even if it adopts a laminating ceramic 
inductor, a chip resistor, etc. 

[0075] This multilayer capacitor is constituted using the ceramic sintered compact 
of a rectangular parallelepiped, for example, a proper dielectric ceramic like a 
barium titanate system ceramic can be used for it. 
[0076] It is arranged so that two or more internal electrodes may overlap a 
ceramic sintered compact through a ceramic layer. 

[0077] (Gestalt 5 of operation) Below, the multilayer substrate with a built-in chip 
which is the gestalt of operation of the 5th of this invention is shown at drawing 6 . 
The chip 604 built in the substrate 601 is a laminating chip capacitor. In order 
that it may have two or more arranged internal electrodes 606 like the gestalt 4 of 
operation so that it may overlap through a ceramic layer along a direction 
perpendicular to the inferior surface of tongue of the ceramic sintered compact 
605, and two or more internal electrodes may take out electrostatic capacity Two 
or more external electrodes 607 which a part of the **** is exposed to the top 
face and inferior surface of tongue of a ceramic sintered compact, and were 
formed in the top face of said ceramic sintered compact, It has further two or 
more external electrodes 608 formed in the inferior surface of tongue of a 
ceramic sintered compact, and it is the structure laid under the substrate 601, 
and the interlayer connection beer 602 or the wiring layer 603 formed in the 
substrate 601 is connected to external two or more electrodes 607 or 608. Said 
two or more electrodes 607,608 take a grid-like gestalt, as shown in drawing 3 , 
and they are very good in many-items child structure. 

[0078] (Gestalt 6 of operation) Below, the multilayer substrate with a built-in chip 
which is the gestalt of operation of the 6th of this invention is shown at drawing 7 . 
In order that drawing 7 may be equipped with two or more internal electrodes 706 
arranged like the gestalt 4 of operation so that it may overlap through a ceramic 
layer along a direction perpendicular to the inferior surface of tongue of the 
ceramic sintered compact 705 and two or more internal electrodes may take out 



electrostatic capacity The first external electrode 707 which a part of the **** is 
exposed to the top face and inferior surface of tongue of the ceramic sintered 
compact 705, and was formed in the top face of said ceramic sintered compact, It 
has further 2nd at least one external electrode 708 formed in the inferior surface 
of tongue of a ceramic sintered compact, and it is the structure laid under the 
substrate 701 , and the wiring formative layer 703 and the external electrode 708 
which were formed in the substrate 701 are connected and mounted with 
electroconductive glue. Therefore, since it is a solder free-lancer's mounting 
gestalt, if the chip of a non-lead system ingredient is adopted as said ceramic 
sintered compact 705, the substrate with a built-in chip which consisted of non- 
lead system ingredients completely is producible. 
[0079] In addition, the chip built in is not limited to the chip capacitor of a 
laminated structure shown in drawing 7 R> 7 at all, a monolayer chip capacitor is 
sufficient as it, and a chip inductor and a chip resistor are also available for it. 
[0080] (Gestalt 7 of operation) Below, the multilayer substrate with a built-in chip 
which is the gestalt of operation of the 7th of this invention is shown at drawing 8 . 
The chip capacitor 804 of the laminated structure of a vertical mold electrode is 
laid under the substrate 801 by drawing 8 like the operation gestalt 6. It is the 
structure where the connection beer 802 formed in the substrate 801 and the 
external connection electrode 806 of said chip capacitor 804 were connected. 
And since it is the structure where said built-in chip capacitor 804 and the 
semiconductor device 808 mounted in the surface of said substrate are carrying 
out decoupling, Minimum distance mounting with a semiconductor device 808 
and a chip capacitor 804 is realized, and the device which has the property which 
was [-ization / low noise] excellent can be realized. 

[0081] In addition, the chip built in may not be limited to the chip capacitor of a 
laminated structure shown in drawing 8 R> 8 at all, and a monolayer chip 
capacitor is sufficient as it. 

[0082] (Gestalt 8 of operation) Below, the multilayer substrate with a built-in chip 
which is the gestalt of operation of the 8th of this invention is shown at drawing 9 . 



The chip capacitor 904 of the laminated structure of a vertical mold electrode is 
laid under the substrate 901 by drawing 9 like the operation gestalt 7. The 
laminating of the structure where the connection beer 902 formed in the 
substrate 901 (a) and the external connection electrode 906 of said chip 
capacitor 904 were connected, and the structure where the semiconductor 
device 908 was built in the substrate 901 (b) is carried out. Since it is the 
structure where the wiring layer 904 with a built-in chip capacitor and the wiring 
layer 905 in which said semiconductor device was built are connected through 
the beer 902 between layers, and a chip capacitor 904 and a semiconductor 
device 908 perform decoupling, Thin shape-ization of the whole substrate with a 
built-in laminating with which implementation and the maximum volumetric- 
efficiency-izing of minimum distance mounting with a semiconductor device and 
a chip capacitor were realized is realizable. 

[0083] In addition, the chip built in may not be limited to the chip capacitor of a 
laminated structure shown in drawing 9 at all, and a monolayer chip capacitor is 
sufficient as it. 

[0084] (Gestalt 9 of operation) The multilayer substrate with a built-in chip which 
is the gestalt of operation of the 9th of this invention is similarly shown in drawing 
10 . Although the structure where the interlayer connection beer 1002 which was 
laid under the substrate 1001 and formed in the substrate 1001, and the external 
connection electrode 1006 of said chip capacitor 1004 were connected has the 
same chip capacitor 1004 of the laminated structure of a vertical mold electrode 
like [ drawing 10 ] the above-mentioned operation gestalt 8 A semiconductor 
device 1008 is built in the same in the same substrate 1001, and the wiring layer 
1005 formed in said substrate 1001 is carrying out flip chip bonding. It is the 
structure where a chip capacitor 1004 and a semiconductor device 1008 
furthermore perform decoupling through the beer 1002 between layers, and said 
wiring layer 1005. Since the process which builds in a chip capacitor 1004, and 
the process which builds in a semiconductor device 1008 can be performed to 
coincidence according to this structure, a process can be simplified and 



implementation and the maximum volumetric-efficiency-izing of minimum 
distance mounting with a semiconductor device and a chip capacitor can be 
realized. 

[0085] In addition, the chip built in may not be limited to the chip capacitor of a 
laminated structure shown in drawing 1010 at all, and a monolayer chip capacitor 
or a laminating chip inductor, and a chip resistor are sufficient as it. 
[0086] As a substrate which, on the other hand, embeds said chip and 
semiconductor device, the following sheet-like base materials are desirable. For 
example, it is desirable that said sheet-like base material has at least one 
through tube including an inorganic filler and a thermosetting resin constituent, 
and said through tube is filled up with the conductive paste. Thereby, it excels in 
thermal conductivity and the high density real wearing wiring substrate which has 
the IVH structure where said circuit pattern was electrically connected by said 
conductive paste can be obtained easily. 

[0087] Moreover, if this sheet-like base material is used, there is no need for high 
temperature processing in the case of production of a wiring substrate, for 
example, the low temperature treatment which is about 200 degrees C which is 
the curing temperature of thermosetting resin is enough. 
[0088] It is desirable especially desirable that the rate of said inorganic filler is 70 
- 95 % of the weight to said whole sheet-like base material, and the rate of said 
thermosetting resin constituent is 5 - 30 % of the weight, the rate of said 
inorganic filler is 85 - 90 % of the weight, and the rate of said thermosetting resin 
constituent is 10 - 15 % of the weight. Since said sheet-like base material can 
carry out high concentration content of said inorganic filler, it can set the 
coefficient of thermal expansion in a wiring substrate, thermal conductivity, a 
dielectric constant, etc. as arbitration with the content. 
[0089] As for said inorganic filler, it is desirable that it is at least one inorganic 
filler chosen from aluminum 203 and the group which consists of MgO, BN, AIN, 
and Si02. By determining the class of said inorganic filler suitably, it is possible 
to set thermal conductivity, thermal-expansion nature, and a dielectric constant 



as desired conditions, for example, it is also possible to set up the coefficient of 
thermal expansion of the direction of a flat surface in said sheet-like base 
material to the same extent as the coefficient of thermal expansion of the semi- 
conductor to mount, and to give high temperature conductivity. 
[0090] Also in said inorganic filler, for example, the sheet-like base material 
which used aluminum 203, BN, AIN, etc. is excellent in thermal conductivity, and 
the sheet-like base material using MgO is excellent in thermal conductivity, and a 
coefficient of thermal expansion can be enlarged. Moreover, Si02 and when 
especially amorphous Si 02 is used, a coefficient of thermal expansion is small 
and the sheet-like base material of a low dielectric constant can be obtained 
lightly. In addition, the number of said inorganic fillers one, and they may use two 
or more kinds together. 

[0091] The sheet-like base material containing said inorganic filler and 
thermosetting resin constituent is the following, and can be made and produced. 
First, the solvent for viscosity control is added to the mixture containing said 
inorganic filler and thermosetting resin constituent, and the slurry which is the 
slurry viscosity of arbitration is prepared. As said solvent for viscosity preparation, 
a methyl ethyl ketone, toluene, etc. can be used, for example. 
[0092] And after carrying out film formation with a doctor blade method etc. on 
the mold releasing film prepared beforehand, using said slurry, processing at 
temperature lower than the curing temperature of said thermosetting resin and 
volatilizing said solvent for viscosity control, a sheet-like base material is 
producible by removing said mold releasing film. 

[0093] Although said thickness when carrying out film formation is suitably 
determined by the presentation of said mixture, and the amount of said solvent 
for viscosity control to add, it is usually the range of 80-200-micrometer thickness. 
Moreover, although the conditions which volatilize said solvent for viscosity 
preparation are suitably determined by the class of said solvent for viscosity 
preparation, the class of said thermosetting resin, etc., they are 70-150 degrees 
C in temperature, and are usually for 5 - 15 minutes, for example. 



[0094] It is PPS that it is an organic film containing at least one resin chosen from 
the group which can use an organic film, for example, usually consists of 
polyethylene, polyethylene phthalate, polyethylenenaphthalate, polyphenylene 
sulfide (PPS), polyphenylene phthalate, polyimide. and a polyamide as said mold 
releasing film desirable especially preferably. 

[0095] Moreover, as another sheet-like base material, a thermosetting resin 
constituent is sunk into sheet-like reinforcing materials, it has at least one 
through tube, and there is a sheet-like base material with which said through tube 
is filled up with the conductive paste. 

[0096] Although said sheet-like reinforcing materials will not be especially 
restricted if said thermosetting resin can be held, it is desirable that they are at 
least one sheet-like reinforcing materials chosen from the group which consists 
of the textile fabrics of a glass fiber, the nonwoven fabric of a glass fiber, textile 
fabrics of heat-resistant organic fiber, and a nonwoven fabric of heat-resistant 
organic fiber. As said heat-resistant organic fiber, for example, all aromatic 
polyamide (aramid resin), all aromatic polyester, polybutylene oxide, etc. are 
raised, and aramid resin is desirable especially. 
[0097] Especially if it is thermal resistance, it will not be restricted, but 
[ especially ] since said thermosetting resin is excellent in thermal resistance, it is 
desirable that at least one resin chosen from the group which consists of epoxy 
system resin, phenol system resin and cyanate system resin or polyphenylene 
phthalate resin, and polyphenylene ether resin is included. Moreover, the number 
of said thermosetting resin any one, and it may use two or more kinds together. 
[0098] Such a sheet-like base material is producible by making it dry and 
changing into a semi-hardening condition, for example, after said sheet-like 
reinforcing materials are immersed into said thermosetting resin constituent. 
[0099] Said sinking in has the desirable thing of said thermosetting resin in said 
whole sheet-like base material comparatively performed so that it may become 
30 - 60% of the weight. 

[0100] In these manufacture approaches, when using the above sheet-like base 



materials containing thermosetting resin, it is desirable to perform the laminating 
of said wiring substrate by hardening of said thermosetting resin by heating 
pressure treatment. According to this, the about 200-degree C low temperature 
treatment which is the curing temperature of said thermosetting resin is [ in / the 
laminating process of said wiring substrate ] enough. 
[0101] Said sheet-like reinforcing materials may coat film top sheets, such as 
polyimide, LCP, and aramid, with heat-curing resin. 

[0102] (Gestalt 1 0 of operation) Next, it is shown in drawing 12 , comparing with 
the manufacture approach and drawing 1 1 which are the gestalt of the 
conventional operation of the manufacture approach of the multilayer substrate 
with a built-in chip which is the gestalt of operation of the 10th of this invention. 
[0103] As shown in drawing 1 1 (a) and (b), the soldering paste 1 105 for chip 
connection is printed on the circuit pattern formation material for an imprint 
formed with the two-layer structure of the metal layer 1 103 for wiring which are 
the metallic foil 1 106 for mold release carriers whose components circuit pattern 
formation material for an imprint by which the proposal is already made, and 
which is an operation gestalt is the first metal layer, and the second metal layer 
formed on it. In addition, a chip may be connected with the circuit pattern for an 
imprint using electroconductive glue. 

[0104] Next, like drawing 1 1 (c), after setting a chip 1 104 to a position, the reflow 
furnace was passed and the chip was mounted on imprint formation material. 
[0105] As shown in drawing 11 (d) - (e) after an appropriate time, it was stuck to 
the sheet-like base material 1 101 with which interlayer connection beer 1 102 was 
formed and which constitutes a substrate by pressure, performing alignment, and 
the imprint formation material in which the chip was mounted was forced, and 
hardening of a sheet-like base material was also performed to coincidence. 
[0106] Then, as shown in drawing 11 (f), etching removes only metallic foil 1106 
part for mold release carriers, and the substrate with which the chip 1104 was 
built in is obtained. 

[0107] In this case, although solder mounting is carried out in the condition of 



having put it to sleep at imprint formation material, a chip performs solder 
mounting in the condition of having stood, and also when embedding at a 
substrate, it is reported as a conventional example. However, in that case, the 
die-length direction of a chip was laid underground as it was corresponding to 
thickness in many cases, the thickness of the substrate became thick, and it was 
actually difficult to multilayer. 

[0108] Anyway, in order to be stabilized and to make solder connection of the 
side-face electrode of the circuit pattern and chip of imprint formation material, a 
certain component-side product more than fixed is needed. Therefore, the thing 
of a chip for which wiring is arranged very much to near has become difficult, and 
had barred high density assembly. 

[0109] On the other hand, by the manufacture approach of the gestalt operation 
of this invention 10th, even when it mounts with solder mounting or 
electroconductive glue as shown in drawing 12 (e) since the monolayer chip 
capacitor 1204 which has an electrode to vertical both sides will be mounted on 
the circuit pattern 1203 constituted by imprint formation material, a component- 
side product can be easily performed in the inside of a chip area, or an area 
equivalent to it. 

[01 10] According to these manufacture approaches, after forming a reverse 
pattern using a dry film resist (DFR), the detailed thing to do for circuit pattern 
formation is possible from forming a circuit pattern metal layer using direct writing 
methods, such as the pattern plating method including electroless deposition or 
electrolytic plating, and the sputtering method, vacuum deposition. Moreover, 
making it the same as that of copper foil can also constitute the metallic foil from 
which the metallic foil which constitutes a circuit pattern constitutes a carrier in 
the case of plating with the silver plating film which is a different metal. Moreover, 
since it is the same as that of the above-mentioned and it is also possible to 
reuse the metallic foil for carriers which is the 1st metal layer, low-cost-izing is 
possible and it excels also in the availability on industry. 
[01 11] Moreover, in case a monolayer chip capacitor is embedded using an 



imprint formation agent, as shown in drawing 12 (f), since the circuit pattern for 
chip capacitor connection is imprinted to the sheet-like equipments 1201, you 
may carry out beforehand, but you may embed so that interlayer connection beer 
1202 may connect with a chip 1204 directly depending on a circuit pattern. 
[01 12] Moreover, with the gestalt of this operation, the mold release carrier 
copper foil 1206 which constitutes imprint formation material is checking that only 
the mold release carrier 1206 instead of etching can be exfoliated, and the 
imprint of a components circuit pattern can be realized. 
[01 13] According to this manufacture approach, that there is little area which 
mounting of a chip takes, since thickness is also thin, the thickness of a layer 
with built-in components can be controlled to about 100-200 micrometers, and 
multilayering also becomes sufficiently possible. 
[01 14] (Gestalt 1 1 of operation) Below, the manufacture approach of the 
multilayer substrate with a built-in chip which is the gestalt of operation of the 
11th of this invention is shown at drawing 13 . 

[0115] Drawing 13 (a) As shown in - (c), after forming the adhesion film layer 
1302 on the mold release resin film 1301, with the gestalt of this operation, the 
circuit pattern layer 1 303 is formed first. After an appropriate time, the monolayer 
chip capacitor 1304 is mounted on imprint formation material like the operation 
gestalt 10. However, only one side is a single electrode and one side already 
consists of many electrodes for the monolayer chip capacitor 1304 used with this 
operation gestalt. With the gestalt of this operation, as shown in drawing 13 (g) - 
(i), after making mounting connection of a chip and the imprint circuit pattern by 
two or more electrode surface side, sticking by pressure and an embedding 
process are performed to the sheet-like equipments 1306, performing alignment. 
In embedding, as shown in drawing 13 (f), the circuit pattern by the side of one 
side has already been imprinted beforehand. After an appropriate time, the mold 
release carrier resin film was exfoliated manually. If resin is used for the film for 
mold release of imprint formation material like this operation gestalt, the flow of 
the chip mounted on imprint formation material etc. can be embedded, and it can 



check beforehand in front. 

[01 16] Moreover, if the external terminal electrode of a monolayer chip capacitor 
is made into plurality like this operation gestalt, predetermined electrostatic 
capacity can be obtained easily. When electrostatic capacity changes with 
substrate built-in especially, adjustment is easy and especially effective. 
[01 17] In addition, although the monolayer chip capacitor is used, the 
manufacture approach of this operation gestalt is available at all, even if it is with 
drawing 5 , the laminating chip capacitor of a vertical electrode as shown in 
drawing 6 , a chip inductor, and a chip resistor. 

[0118] (Gestalt 12 of operation) Below, the manufacture approach of the 
multilayer substrate with a built-in chip which is the gestalt of operation of the 
12th of this invention Is shown at drawing 14 . wiring which is the metallic foil 
1406 for mold release carriers whose imprint formation material used for this 
operation gestalt is the first metal layer, the stratum disjunctum 1407 formed on it, 
and the second metal layer further formed on it as shown in drawing 14 - public 
funds ~ it is formed by the three-tiered structure of a group 1403. 
[01 19] In the components circuit pattern formation material for an imprint 
aforementioned [ these ], it is desirable that the bond strength of the 2nd metal 
layer which constitutes said the 1st metal layer and wiring layer is weak, for 
example, they are 50 or less gf/cm. In said 1st components circuit pattern 
formation material for an imprint, although between two-layer metal layers does 
not separate under processes, such as etching, plating, and rinsing, by using 
plating, vacuum deposition, etc., it is accepted that only the 2nd metal layer can 
be made to exfoliate easily on the occasion of Peel. Moreover, the chip pattern 
formed with solder or electroconductive glue can be made to exfoliate easily from 
the 1st metal layer which is a carrier. 

[0120] On the other hand, although an organic layer thinner than 1 micrometer 
with adhesive strength, for example, the urethane system resin which is heat- 
curing resin, epoxy system resin, phenol resin, etc. can be used as stratum 
disjunctum in said components circuit pattern formation material for an imprint, it 



is not restricted to this but otiier thermoplastics etc. may be used. However, if it 
becomes thicker than 1 micrometer, since detachability ability may get worse and 
an imprint may become difficult, 1 micrometer or less is desirable. 
[0121] A deposit may be made to intervene as stratum disjunctum 1407 in order 
to reduce adhesive strength intentionally on the other hand. For example, it is 
also possible to make a metal deposit thinner than 1 micrometer, a nickel-plating 
layer, a nickel phosphorus alloy layer, or an aluminum deposit intervene between 
copper foil, and to give detachability. 

[0122] In case this imprints to a substrate about the wiring section which consists 
of said 2nd metal layer, said 2nd metal layer tends to exfoliate from said 1st 
metal layer, and it becomes easy to imprint said the 2nd metal layer and 
components pattern to said substrate. In the case of a metal deposit, the 
thickness level of 1 micrometer is enough as stratum disjunctum from 100nm, 
and since process top cost starts the more the more it becomes thick, it is 
desirable that it is thinner than at least 1 micrometer. 
[0123] In said components circuit pattern formation material for an imprint, 
although it is desirable that at least one metal chosen from the group which 
consists of copper, aluminum, silver, and nickel is included as for said 1st metal 
layer, it is desirable that copper is included especially. Although it is desirable 
that at least one metal chosen from the group which consists of copper, 
aluminum, silver, and nickel like the 1st metal layer is included as for said 2nd 
metal layer, it is desirable that silver is included in the case of said 1st 
components circuit pattern formation material for an imprint, and copper is 
included in the case of said 2nd or 3rd components circuit pattern formation 
material for an imprint. Because, a using [ for the 1st metal layer ]-copper case is 
for a thing cheap in cost, i.e., many foils which are commercial things and have 
predetermined thickness exist. Moreover, when using copper for the 2nd metal 
layer, it is because generating by plating is easy. Moreover, if the 1st metal layer 
and the 2nd metal layer are the same in the case of the imprint formation 
material in the 3rd operation gestalt, it is effective in processing being 



controllable by the same etching reagent, but when a metal layer is copper, there 
is an advantage that the FAIN processing condition broth by etching is already 
developed well. In addition, although ****** [ the number of said metals / one J, 
they may use two or more kinds together. 

[0124] In said 1st, 2nd, and 3rd components circuit pattern formation material for 
an imprint, the range of the range of the thickness of said 2nd metal layer being 
1-18 micrometers is 3-12 micrometers desirable especially preferably. When said 
thickness was thinner than 3 micrometers and said 2nd metal layer is imprinted 
to a substrate, there is fear which does not show good conductivity, and when 
said thickness is thicker than 18 micrometers, there is a possibility that it may 
become difficult to form a detailed circuit pattern. 

[0125] In said components circuit pattern formation material for an imprint, the 
range of the range of the thickness of said 1st metal layer being 4-100 
micrometers is 20-70 micrometers desirable especially preferably. Since the 1st 
metal layer serves as the structure of the surface section being etched like a 
wiring layer and having irregularity as shown in this operation gestalt depending 
on the case while it functions as a carrier, it is desirable that it is a metal layer 
with sufficient thickness. Moreover, sufficient mechanical strength and thermal 
resistance are shown by using as a metal layer the carrier layer used for an 
imprint to heat distortion produced at the time of an imprint, and the stress-strain 
diagram of the direction of a flat surface. 

[0126] Chemical etching for carrying out circuit pattern formation can specifically 
be performed as follows. If the basic-salt-ized 2nd copper water solution 
containing ammonium ion is used for etchant, when stratum disjunctum will 
consist for example, of a nickel phosphorus alloy layer, only the 2nd metal layer 
can be etched. Only stratum disjunctum can be removed if the mixed liquor of a 
nitric acid and hydrogen peroxide solution is used for an etching reagent after an 
appropriate time. It is used, when meaning so that the wiring section may not 
become in a crevice but may become flat after an imprint. 
[0127] Moreover, the shape of toothing same to the 1st metal layer which 



constitutes a carrier from 1 time of an etching process like this operation gestalt 
as a circuit pattern can be formed by making the same as that of the metallic foil 
which constitutes a carrier the metallic foil which constitutes a circuit pattern. 
[0128] Moreover, it is also possible to use for the pattern formation of the way of 
being different as Toppan Printing using reusing the component of circuit pattern 
formation material for an imprint other than said 2nd metal layer after imprinting, 
or being processed in the shape of a circuit pattern especially in the case of the 
latter. For this reason, low-cost-izing is possible and it excels also in the 
availability on industry. 

[0129] In addition, in the configuration of the components circuit pattern for an 
imprint aforementioned [ these ], said metal layer may be formed on said 2nd 
metal layer with electrolysis plating on the 2nd circuit pattern. If the 3rd metal 
layer or the metal layer for said circuit pattern formation is formed with said 
electrolysis plating, since a clearance does not occur between said metal layers, 
for example, even if it performs etching etc., an adhesive property moderate to 
the adhesion side of said 2nd metal layer and said 3rd metal layer is not only 
acquired, but it can form a good circuit pattern. On the other hand, after forming 
said 3rd metal layer by panel plating on the 2nd metal layer, it may mask on a 
circuit pattern and pattern formation may be performed. In this case, 
effectiveness is in scaling prevention of the 2nd metal layer after an imprint, and 
the improvement of pewter wettability. 

[0130] In the manufacture approach of this circuit pattern for an imprint, before 
forming the 3rd metal layer on said 2nd metal layer, it is desirable to carry out the 
surface roughening process of the front face of said 2nd metal layer. It says, 
before forming the metal layer for circuit patterns on said 2nd metal layer, or 
before forming said metal layer, and forming the 2nd metal layer along with said 
circuit pattern on the 2nd metal layer masked in the shape of [ said ] a circuit 
pattern. Thus, if the surface roughening process of said 2nd metal layer is carried 
out, the adhesive property of said 2nd metal layer and said 3rd metal layer will 
improve. 



[0131] Furthermore, in the manufacture approach of said circuit pattern for an 
imprint, the metal layer which changes on said 3rd metal layer with electrolysis 
plating may be formed. Without reducing the thickness of the metal layer of the 
2nd. and 3 and 4 in any way by the chemical etching method in the manufacture 
approach of said circuit pattern for an imprint by choosing a stable metal 
component chemically to the etching reagent which corrodes the metal layer 
which changes with said electrolysis plating, i.e., said the 1st to 3rd metal layer, 
since it is processible in the shape of a circuit pattern including the surface 
section of said 1st metal layer, it is desirable. 

[0132] as the layer which consisted of this different metal - for example - 
chemical - stable - low - Ag [ **** ] or Au deposit is desirable. Since these are 
the metals which cannot oxidize easily, the bump of the wiring layer plated with 
these, the beer beforehand formed in the substrate, for example, or a bare chip, 
the connectability with electroconductive glue, etc. can be stabilized more. 
[0133] On the other hand, when a chip and a circuit pattern are imprinted by the 
surface and distance between terminals, such as an inductor, a capacitor, and a 
semiconductor chip, is especially approaching, the imprint formation material 
which earns the creeping distance and which was partially processed also from 
semantics to the carrier layer 1406 like this operation gestalt is desirable. 
[0134] Moreover, when a wiring part is a concave configuration in this way, the 
mounting nature which was excellent when flip chip mounting of a semi- 
conductor etc. was performed is demonstrated. 

[0135] (Gestalt 13 of operation) The manufacture approach of the multilayer 
substrate with a built-in chip which is the gestalt of operation of the 13th of this 
invention is shown below similarly at drawing 15 . This operation gestalt is 
characterized by carrying out the laminating of the layer with built-in components 
to the multilayer more than a bilayer. 

[0136] As shown in drawing 15 (a), flip chip mounting of the semi-conductor bare 
chip 1510 is carried out on the imprint formation material in which the same 
circuit pattern 1503 as said operation gestalt was formed. 1509 is under-filling for 



reinforcing mounting. Moreover, with this operation gestalt, the resistor 1511 
formed in coincidence of printing was also added. 

[0137] Since imprint formation can do a components pattern and a circuit pattern 
at low temperature 100 degrees C or less as for said circuit board, the condition 
of not hardening can be maintained also in the sheet using heat-curing resin, and 
as shown in drawing 15 (d), heat-curing contraction by the package laminating 
can be realized. 

[0138] Therefore, in the circuit board which has the multilayer of four or more 
layers, it is not necessary to amend hardening contraction for each class. The 
circuit board of the multilayer structure which has a detailed circuit pattern and a 
components pattern by this is producible. However, about the wiring section and 
the components section which form a inner layer, it is not necessary to be a 
concave configuration as mentioned above, and flatness is sufficient. 
[0139] Moreover, as shown in drawing 15 (d) and (e), when producing a 
multilayered circuit board like this operation gestalt, the laminating of the circuit 
board of each monolayer in which the semiconductor device produced as 
mentioned above or the chip was built is carried out, and it can produce by 
pasting up between layers. Though natural, the wiring layers 1512 and 1513 in 
which the circuit pattern of B stage and the beer between layers were formed like 
this operation gestalt can be added, and a laminating can be carried out to 5 
lamellaes by package. 

[0140] Moreover, since according to this structure the chip capacitor which 
functions as a semiconductor device and a bypass capacitor can be mounted so 
that it may be located very much in near, the outstanding property can be found 
out. 

[0141] In addition, the components to build in cannot be limited to a chip and can 
also make the LCR various components of the shape of a semiconductor device 
and film further produced by printing etc. build in, as shown in this operation 
gestalt. 

[0142] For example, when a sheet-like base material carries out the laminating of 



the circuit board containing thermosetting resin, as shown in drawing 15 (d) - (e), 
lil<e the above-mentioned, by heating pressure treatment, only said components 
circuit pattern is imprinted in the low-temperature region which does not heat- 
harden to said sheet-like base material, and the laminating of the circuit board of 
the obtained monolayer is carried out first. And adhesion immobilization of 
between said circuit boards is carried out by carrying out heating pressure 
treatment of said layered product with the curing temperature of said 
thermosetting resin, and hardening said thermosetting resin. If temperature of 
heating pressurization conditions is intentionally made into 100 degrees C or less 
and a circuitry layer is imprinted, since after an imprint can treat a sheet-like base 
material almost like prepreg, the multilayering of it by the package laminating 
which is not a laminating one by one will be attained. 

[0143] Although especially the number of laminatings in said multilayered circuit 
board is not restricted, it is 4-8 layers and there are usually some which amount 
to 12 layers. Moreover, the thickness of said whole multilayered circuit board is 
usually 500-1000 micrometers. 

[0144] In addition, the circuit board which constitutes the middle class other than 
the outermost layer of said multilayered circuit board may be not the crevice 
where the circuit pattern etc. was embedded on the front face but flatness, if the 
electrical installation structure by inner beer is taken into consideration. In order 
to acquire this structure intentionally, it is good to use the 1st [ of the invention in 
this application ], or 2nd components circuit pattern for an imprint. Moreover, 
although the circuit board of structure with said flat front face is sufficient as the 
outermost layer of said multilayer structure, it becomes [ mounting of a 
semiconductor chip etc. ] easier that it is the wiring substrate with which the 2nd 
metal layer etc. was formed in the front face in the crevice at the pars basilaris 
ossis occipitalis of owner Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. and is desirable. 

[0145] (Gestalt 14 of operation) The manufacture approach of the multilayer 
substrate with a built-in chip which is the gestalt of operation of the 14th of this 



invention is shown below similarly at drawing 16 . This operation gestalt is 
characterized by carrying out the laminating of the layer with built-in components 
to the multilayer more than a bilayer like the operation gestalt 13. 
[0146] According to the manufacture approach of this operation gestalt, the 
process which builds in each semiconductor device and a chip is the same as the 
operation gestalt 13, but the places which harden completely the sheet-like base 
material which is the circuit board to a built-in process and coincidence differ. 
According to this manufacture approach, since it has hardened completely, the 
layers 1601 and 1602 with a built-in each part article will be performed in the 
interlayer connection of a laminating through the wiring layer 1603 of B stage 
which plays the role of a binder. 

[0147] Therefore, in a laminating process, since the components of a 
semiconductor device 1610 and chip 161 1 grade are protected with the hardened 
substrates 1601 and 1602, possibility of receiving damage can already lessen 
them more. 

[0148] (Gestalt 15 of operation) Below, the manufacture approach of the 
multilayer substrate with a built-in chip which is the gestalt of operation of the 
15th of this invention is shown at drawing 17 . The chip and the semiconductor 
device are built in the layer with same built-in components, and this operation 
gestalt is characterized by the structure where the chip and the semiconductor 
device were connected by being located very much in near. 
[0149] According to the manufacture approach of this operation gestalt, the point 
of using imprint formation material for the process which builds in each 
semiconductor device and a chip is the same as said operation gestalt, but the 
place which builds by embedding the imprint formation material 1706 containing 
the imprint formation material 1710 and semiconductor device 1705 containing 
each chip at coincidence from vertical both sides of the sheet-like base material 
which is the circuit board is the description. According to this manufacture 
approach, the layer with a built-in each part article can realize structure where 
the semiconductor device 1703 was connected with the chip 1704 with short 



wiring through interlayer connection beer 1708. though it is one layer. 

[0150] In this case, if a chip 1704 is a bypass capacitor, a semiconductor device 

and decoupling, such as MPU, can be performed and the outstanding function 

can be demonstrated. 

[0151] 

[Example] Below, an example is used and this invention is explained still more 
concretely based on drawing. 

[0152] (Example 1) Drawing 12 is the sectional view showing an example of the 
outline of the production process of said circuit pattern formation material for an 
imprint. As shown in drawing 12 (a), electrolytic copper foil with a thickness of 35 
micrometers was prepared as 1st metal layer 1206. First, dissolved the copper 
salt raw material in the alkaline bath, the rotating drum was made to 
electrodeposit this so that it may become high current density, the metal layer 
(copper layer) was formed, this copper layer was rolled round continuously, and 
electrolytic copper foil was produced, 

[0153] Next, as shown in drawing 12 (b), the wiring reverse pattern was formed 
using the dry film resist 1209. As were shown in after an appropriate time at 
drawing 12 (c), and the laminating of the metal layer 1203 for circuit pattern 
formation which consisted of silver was carried out with electrolysis plating and it 
was shown on the field of said 1st metal layer 1206 at drawing 12 (d) so that it 
may become the thickness of 9 micrometers, the circuit pattern formation 
material for an imprint which consists of two-layer structure was produced. The 
center line average of roughness height (Ra) of this front face performed the 
surface roughening process so that it might be set to about 4 micrometers. 
[0154] Next, after using and printing soldering paste to the mounting position of a 
monolayer chip capacitor, it equipped with said capacitor and connection was 
secured at the reflow furnace. 

[0155] First, the substrate 1201 which imprints a circuit pattern was prepared. 
This substrate 1201 prepared the sheet-like base material which consists of a 
composite material, established the beer hall in this, and produced it by filling up 



said beer hall with the conductive paste 1207. Below, the component 
presentation of said sheet-like substrate 1201 is shown. 
[0156] (Component presentation of the sheet-like substrate 1201) 
(1) the (2) liquefied 203 (Showa Denko [ K.K. ] make AS-40: particle size of 12 
micrometers) :90 % of the weight epoxy resin (the Japanese Lec, Inc. make -) of 
aluminum Weighing capacity is carried out. EF-450:9.5-% of the weight (3) 
carbon black (Toyo Carbon Co., Ltd. make): - 0.2-% of the weight (4) coupling 
agent (Ajinomoto Co., Inc. make and titanate system:46B): - said each 
component 0,3% of the weight, so that it may become said presentation Into 
such mixture, as a solvent for viscosity control, the methyl-ethyl-ketone solvent 
was added until the slurry viscosity of said mixture was set to about 20Pa and s. 
And the ball of an alumina was added to this, rotation mixing was carried out on 
condition that rate SOOrpm in the pot for 48 hours, and the slurry was prepared. 
[0157] Next, the polyethylene terephthalate (PET) film with a thickness of 75 
micrometers was prepared, film formation was carried out to gap about 0.7mm 
with the doctor blade method as a mold releasing film, using said slurry on this 
PET film, and the film formation sheet was produced. And by leaving this film 
formation sheet at the temperature of 100 degrees C for 1 hour, said methyl- 
ethyl-ketone solvent in said sheet was volatilized, said PET film was removed, 
and the sheet-like base material 1201 with a thickness of 200 micrometers was 
produced. Since said solvent was removed at the temperature of 100 degrees C, 
said epoxy resin is still the condition of not hardening, and said sheet-like base 
material had flexibility. 

[0158] This sheet-like base material was cut into predetermined magnitude using 
that flexibility, and the through tube (beer hall) with a diameter of 0.15mm was 
prepared in the location where a pitch becomes the regular intervals which are 
0.2mm - 2mm using carbon dioxide gas laser. And this through tube was filled up 
with the conductive paste 1207 for beer hall restoration with screen printing, and 
said substrate was produced. Said conductive paste 1207 prepared the following 
ingredients so that it might become the following presentations, and it used what 



was kneaded with 3 rolls. 
[0159] (Conductive paste 1202) 

(1) globular form copper grain child (Mitsui Mining and Smelting [ Co., Ltd. ] 
make: particle size of 2 micrometers): - (2) 85-% of the weight bisphenol A mold 
epoxy resin (oil-ized shell epoxy company make -) 828:3 % of the weight guru 
[ (3) ] SHIJIRU ester system epoxy resin [ of Epicoat ] (Tohto Kasei Co.. Ltd. 
make. YD-171): - 9-% of the weight amine-adduct [ (4) ] curing agent (Ajinomoto 
Co., Inc. make, MY-24): - next, 3% of the weight, as shown in drawing 12 (g) It 
has arranged so that the chip pattern side of said components circuit pattern 
formation material for an imprint may touch both sides of said substrate 1201, 
and heating pressure treatment was carried out for 5 minutes by the press 
temperature of 120 degrees C, and the pressure of 10kg/cm2 using the heat 
press. In addition, when making it the structure inserted with a vertical electrode 
surface about a capacitor 1204, imprint formation of the electrode pattern 1207 
may be beforehand carried out on a substrate 1201. 

[0160] As the epoxy resin in said substrate 1201 (epoxy resin under said sheet- 
like base material and conductive paste 1202) carried out melting softening and it 
was shown in drawing 1212 (g) by this heating pressure treatment, said chip 
pattern 1204 and circuit pattern 1203 were buried into said substrate 1201. And 
said epoxy resin was stiffened by raising whenever [ stoving temperature ] further 
and processing it for 60 minutes at the temperature of 175 degrees C. 
[0161] Thereby, the elegance pattern all pasted up firmly with said sheet-like 
base material, and said conductive paste 1202 and each part article pattern 
connected electrically (inner beer connection), and it pasted up firmly. 
[0162] The substrate with a built-in chip capacitor as shows the 1st metal layer 
1206 which is said carrier layer to drawing 12 (h) by exfoliating was obtained 
from the laminating process shown in such drawing 12 (g). 
[0163] The circuit board of design ****** exact [ the mounting position of a chip ] 
and strict was able to be formed easily. According to the manufacture approach 
using the imprint formation material containing the chip capacitor of this example, 



the junction of wiring to a chip, interiayer connection beer 1202, and a circuit 
pattern 1203 is good, and functioned good. Moreover, even if it performed the 
capacitor elevated-temperature load reliability trial (125 degrees C, 50 V or 1000 
hours), there is no degradation of insulation resistance in the dielectric layer of a 
capacitor 1204, and the insulation resistance of 106ohms or more has been 
secured. 

[0164] As for this wiring substrate, the flat mounting front face was formed after 
the imprint and the hot press process. In this example, a gold plate layer may be 
formed on the wiring layer 1203 of this circuit board. 

[0165] The thickness of a substrate layer with built-in components had realized 
built-in of a chip with the gestalt which is not comparatively so thick as 200 
micrometers as for this circuit board, and the curvature of a substrate, a crack, 
and distortion were not generated. 

[0166] In addition, in this example, although alumina powder is used for the 
inorganic filler of a substrate, oxidation silicon powder may be used. In that case, 
similarly, as compared with the resin substrate of the usual FR-4 grade, high 
temperature conductivity is maintained and was able to find out the description of 
the low dielectric constant 3.5. 

[0167] Moreover, although carrier copper foil is used for imprint formation 
material, this example is available at all, even if it uses the imprint fomnation 
material which uses a resin film as a carrier. 

[0168] (Example 2) Drawing 17 (a) - (d) is the sectional view showing an example 
of the outline of the production process of said circuit pattern formation material 
for an imprint which mounts a chip. 

[0169] As shown in drawing 17 (a), electrolytic copper foil with a thickness of 35 
micrometers was prepared as 1st metal layer 1701. Specifically the copper salt 
raw material was dissolved in the alkaline bath, the rotating drum was made to 
electrodeposit this so that it may become high current density, the metal layer 
(copper layer) was produced, this copper layer was rolled round continuously, 
and electrolytic copper foil was produced. 



[0170] Next, as shown in drawing 17 (b), on the field of said 1st metal layer 1701, 
the thin deposit which consisted of nickel phosphorus alloys is formed, and 
stratum disjunctum 1702 is formed. As a metal layer 1703 for circuit pattern 
formation, the laminating of the same electrolytic copper foil as said 1st metal 
layer 1701 was carried out with electrolysis plating so that it might become the 
thickness of 9 micrometers, and the layered product which consists of a three- 
tiered structure was produced. 

[0171] The center line average of roughness height (Ra) of this front face 
performed the surface roughening process so that it might be set to about 4 
micrometers. In addition, said surface roughening process was performed by 
depositing a copper detailed grain in said electrolytic copper foil. 
[0172] Next, it etched by the chemical etching method (it dips in a ferric chloride 
water solution), and patterning was performed in the surface section of the 2nd 
metal layer 1703 which is the circuit pattern of arbitration, and the 1st metal layer 
1701. 

[0173] After an appropriate time, the mask part was removed by the remover, 
and the circuit pattern formation material for an imprint shown in drawing 14 (d) 
was obtained. Since the 1st metal layer and the 2nd metal layer consist of same 
copper, the wiring layer of heights can be partially formed not only in the 2nd 
metal layer but in the 1st metal layer by one chemical etching. The description on 
structure is in the place processed in part to the 1st metal layer which is a carrier 
layer. In addition, in this example, although the nickel-plating layer is used for 
stratum disjunctum, even if it forms an organic layer etc., the imprint formation 
material which has the same structure can be obtained, for example. 
[0174] In the pattern formation material of only said wiring for an imprint 
produced in this phase, even if the adhesive strength itself excelled [ adhesive 
property / through the stratum disjunctum of said 1st metal layer 1701 and metal 
layer 1703 for circuit pattern formation ] in chemical resistance that it was weak 
and it performed etching processing in the whole metal layer of this three-tiered 
structure, the circuit pattern has been formed satisfactory, without exfoliating. On 



the other hand, the bond strength of said 1st metal layer 1701 and the 2nd metal 
layer 1703 is 40 g/cm, and was excellent in detachability. 
[0175] Next, the laminating ceramic chip capacitor 1704 which has two or more 
vertical electrodes was connected to the interior using electroconductive glue. 
Since the chip multilayer capacitor 1704 of this structure had an external 
connection terminal in a vertical side, it was able to be easily mounted on imprint 
formation material. 

[0176] It pushed heating 150 degrees C to sheet equipments performing the 
interlayer connection beer 1708 and alignment which are formed in the substrate, 
as similarly a semiconductor device 1705 also performs flip chip mounting on 
imprint formation material and shows it to drawing 17 (d). The sheet base 
material used for this example is the same as that of an example 1 , and its same 
is said of the press conditions for embedding. 

[0177] Although the point of using imprint formation material for the process 
which builds in a chip is the same as said example, the place which builds by 
embedding the imprint formation material 1706 containing the imprint formation 
material and semiconductor device 1705 containing each chip at coincidence 
from vertical both sides of the sheet-like base material which is the circuit board 
is the description. 

[0178] According to this manufacture approach, the layer with a built-in each part 
article was able to realize structure where the semiconductor device 1705 was 
connected with the chip 1704 with short wiring through interlayer connection beer 
1708, though it was one layer. 

[0179] Consequently, the chip 1704 which is a bypass capacitor was able to 
perform the MPU semiconductor device 1703 and decoupling, and was able to 
demonstrate the outstanding function in a RF. 

[0180] Moreover, as a result of imprinting the 2nd metal layer 1703 to the sheet- 
like base material 1707 which constitutes the circuit board, the adhesion side 
through the stratum disjunctum of said 1st metal layer 1701 and the 2nd metal 
layer 1703 exfoliated easily, and was able to imprint only said 2nd metal layer 



1703 to said substrate. 

[0181] The crevice corresponding to the depth by which said 1st metal layer 1701 
was etched into this wiring substrate 1707 was formed, and the components 
pattern which iricludes said all wiring in the pars basilaris ossis occipitalis of said 
crevice was formed. Therefore, when the flip chip of the semi-conductor bare 
chip of further others was carried out to the surface in which the wiring layer of 
this crevice was formed, the outstanding mounting nature and dependability were 
able to be acquired. 

[0182] The circuit board of design ****** exact [ the mounting position of each 
chip ] and strict was able to be formed by the package imprint. According to the 
imprint formation material of this example, the bump of a semiconductor chip and 
junction of wiring are good, and the capacitor mounted so that it might function as 
a bypass capacitor of a semiconductor chip also functioned good. Moreover, 
even if it performed the capacitor elevated-temperature load reliability trial (125 
degrees C, 50 V or 1000 hours), there is no degradation of insulation resistance 
in the dielectric layer of a capacitor, and the insulation resistance of lOSohms or 
more has been secured. 
[0183] 

[Effect of the Invention] As mentioned above, since add the substrate with a built- 
in chip of this invention to formation of a detailed circuit pattern, it mounts and 
forms chips, such as LCR, with solder or electroconductive glue, iniprints by 
putting them in block and is built-in-ized, it can be easily mounted correctly on a 
substrate. Moreover, since it has an electrode in being [ which can be efficiently 
employed even after building in the chip property that strict property spec, was 
obtained by constituting the chip suitable for built-in ] a point, that thickness is not 
bulky since chip thickness is thin, and a vertical side even if built, mounting is 
easy and can also make a component-side product unnecessary. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) and (b) are the sectional view showing the configuration outline of 
the substrate with a built-in chip in the gestalt of the conventional operation. 
[Drawing 2] The sectional view showing the configuration outline of the substrate 
with built-in components in the gestalt of operation of the 1st of this invention 
[Drawing 3] The sectional view showing the configuration outline of the substrate 
with built-in components in the gestalt of operation of the 2nd of this invention 
[Drawing 4] The sectional view showing the configuration outline of the substrate 
with built-in components in the gestalt of operation of the 3rd of this invention 
[Drawing 5] The sectional view showing the configuration outline of the substrate 
with built-in components in the gestalt of operation of the 4th of this invention 
[Drawing 6] The sectional view showing the configuration outline of the substrate 
with built-in components in the gestalt of operation of the 5th of this invention 
[Drawing 7] The sectional view showing the configuration outline of the substrate 
with built-in components in the gestalt of operation of the 6th of this invention 
[Drawing 8] The sectional view showing the configuration outline of the substrate 
with built-in components in the gestalt of operation of the 7th of this invention 
[Drawing 9] The sectional view showing the configuration outline of the substrate 
with built-in components in the gestalt of operation of the 8th of this invention 



[Drawing 10] The sectional view showing the configuration outline of the 
substrate with built-in components in the gestalt of operation of the 9th of this 
invention 

[Drawing 1 1] (a) - (f) is the sectional view showing the outline of the production 
process of each class of the multilayered circuit board formed using the 
conventional components circuit pattern formation material for an imprint. 
[Drawing 12] (a) - (i) is the sectional view showing the outline of the production 
process of the substrate with a built-in chip formed using the chip circuit pattern 
formation material for an imprint and it in the gestalt and example 1 of operation 
of the 10th of this invention. 

[Drawing 13] (a) - (i) is the sectional view showing the outline of the production 
process of the substrate with a built-in chip formed using the components circuit 
pattern formation material for an imprint and it in the gestalt of operation of the 
11th of this invention. 

[Drawing 14] (a) - (i) is the sectional view showing the outline of the production 
process of the substrate with a built-in chip formed using the components circuit 
pattern formation material for an imprint and it in the gestalt of operation of the 
12th of this invention. 

[Drawing 15] (a) - (e) is the sectional view showing the outline and the laminating 
approach of a production process of a substrate with a built-in chip in the gestalt 
of operation of the 13th of this invention. [ of each class ] 
[Drawing 16] (a) - (b) is the sectional view showing the laminating approach of 
each class of the substrate with a built-in chip in the gestalt of operation of the 
14th of this invention. 

[Drawing 17] (a) - (h) is the sectional view showing the outline of the production 
process of the substrate with a built-in chip formed using the components circuit 
pattern formation material for an imprint and it in the gestalt of operation of the 
15th of this invention, and the example 2 of this invention. 
[Description of Notations] 

1106, 1206, 1301, 1406, 1504, 1701 1st metal layer which constitutes a carrier 



1208, 1302, 1407 Stratum disjunctum 

103. 203, 303, 403, 503, 603, 703, 803, 903. 1003, 1103. 1203, 1303, 1403, 
1503. 1612, 1703 2nd metal layer which forms a circuit pattern 

101, 201, 301. 401, 501, 601, 701, 801, 901, 1001, 1101, 1201. 1306, 1401. 
1501. 1605, 1706 Sheet-like base material 

102, 202, 302, 402, 502, 602. 702. 802, 902. 1002. 1102. 1202, 1307. 1402, 
1502, a 1708 conductivity paste 

1 04 1 1 04 The usual chip 

204, 304, 1204, 1304, 1505, 1617 Monolayer chip capacitor 
1404 Multilayer Capacitor Which Has Interlayer Connection Beer 
407 Interlayer Connection Beer 

404 Inner Layer Laminating Electrode (the Direction of Flat Surface) 
403 External Connection Terminal 

1704 Multilayer Capacitor Which Has Vertical Laminating Internal Electrode 

506 Inner Layer Laminating Electrode (Lengthwise Direction) 

305, 306, 403, 507, 508, 605, 608. 707, 1205 External connection terminal 

electrode 

206, 504, 608. 707. 906, 1006. 1207 Wiring layer which connects a built-in chip 
and interlayer connection beer 
1510, 1610, 1705 Semiconductor chip 
1509 1609 Under-filling 
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[0009] U*^L=Sr*«<b±ie«0 J: ^ ^^miMit 

^titc^fammizti\^xi>. ayry^. mum 

t'mmwi(omm^zmm^tim'm&<r)^iibim^ii 

wif^i^zm^mmi&Lxm&^mitmbdbi-i 

[0010] . Toy vmmzikmzmMz v 
- H u^^u&am Ltzmms 54-38561 #4^ 

^(o^mm^im^LfzWA^e 0 - 4 1 4 8 O-f-^i!? 

«c7)?LtcSISL/c!»g3¥4 - 7 3 9 9 

ffl^5-2 1 86 1 5^{ikmm^m^s$tix\<^6. 
[ 0 0 1 1 ] tTt. -fe 7 s y ^'lena^tciftttTt t'T* 
-;n*i ^tt%® ^ 5t« Lx mm^ t 

mm'fs - 2 2 2 6 5 6^i^ffi, 

ii-T 3 yrV-r^jgtafiS-je^ U/::#^¥ 10-562 
5 l-fi^?8W^'T^Six-CV^«.. 

[00121 ±Bm^cr)m^tmii\'^-rni,-r>(7)ij^ 

izMiX'^h. •t^j:hib^cr>--:>^im.mmizmfhti 

fcnmnizi-y TWKmtiHi- «y rzi yry^^wt 

^'(yhtfzii^mnmzi'oxmthhcox'hi. 

nt:nmiHzayTy^<^m'fummmt:m.i^jL 
^, mt^itiztizx-^xmmc^^yTy^tuz 
^<r>±.Tff)mizj(-y^mixnmi:m^txn, 

lSWiX'm.-ti:ikl.zX*). mac^nvrV-y-^-rtlgL 
[0013] Lf}-t^j:i)<h, Zti^iffyMmiimmLX 

m^hh\.Mmtirc:jyTy^x'±^mi:m ztti 
mmx'hi. -u. h^t-m, iz^&m^^tix^^ 

1,^-/7*3 i^TVt^SrKii?LSr?i)fflLTiiiS, 

mr. g/h-^^XO0 6 0 3-?-7 7'S:ffll^/c 

{ooiA\ttz. "^--vr^^MWX'^tz^^^ i^i%{z 

{4. 100 5, 06 0 3lCtt«$ixSI!8BDCmSS3!>*t8B!c 

^ixtz^ y r^^i-tmrnix-h 0 . ^ixh^W!s.\,zm. 

Ltzm.i. 1#m¥ll-220262^^ilf$8 (*ffl4#frm6, 038.1 

BB^BfliNes) tciLi,zn<iz^tixx\^hi}\ mmi.z'm 
mjizm.^-^tzimii. ttim%^tix\^^j:\.\ 



t:. 

[ 0 0 1 5 1 I vmmi:^i^^mmm 
mmm^ith zbn. mz^m=Fm<omiSiSht: 

[00 1 6] iS^2 000^W±. CPUffi^'a -zi^^ 

owizmtttmm^tih. -eo^ca^. ^sh^mt^-t 

[0017] z<r>m^x'mmi:^t:^. -t9 5 -y m 

w^^^m^mmx'h izt^. mfs^ihr > Men 
mmm.immzmmi:^-rh zbm^m.tim 
x\ moyytfi^-y hmmmtK -2705 

!Hfl8¥8- 12 5 2 9 l^^m. 
- 2 8 8 5 9 6^^ii$8, It^T 10-173097-^^;^ 

mmizm^tix\>^h. zmm^y^i^yhimm. 
(i, x^rdfi^eifli^coaisftttefiiit, mm^izmi 

m-tizbmmx'h^. 

[00 183 -:fT. m.<r>^m^m^im)fy?>±v. A 

-ybmw.iLCRm^. mmx'hh, luie^a 
■tys.'y^mmmzt6\.^x. miJ-^:?-ymmi. 

-ym\L, m.izx'ommif>iijm*^~m^zm 

$^^Tv^|,. z<r>x^v-ymimx'ii. 10 

oumaT(ommx'h&mi^^^-yi:&m-hzbii. 
mmx'h^bmhtix\'^i, tr^. Lcn^co^m^s, 
(s, mmmmtiif'mzm^^ixxio') , m^mzi^m. 
^^thzbimmx'h-^tz. tfz. -tyi-y^mm-ii 
mxmm'itziii. mtmm^tix\>^imtizx^ 

[00 191 tti. a^coru^-hiBSffiKtfcv^r 
a. mm. ^fyhy^T-^y&izx^mi^^^-yi: 
mmi-mi/^mx'hi,. zm^hyi^T-^ym 
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fti, 1 8-3 5//mgSiOffl?S$r, •fk^X y^y 

i<^:^T't 7 5Mmarmmx'3>imi^'^^-yt: 

mm-ti> z b ^mmx'h s b mhtix ti o . ffiBges^ 

[0 0 20] tfz. mm-^-rhy^T^ym^zxtiii. 
w^msizmi^ N-^' - y *>'§§aj u t ^ «. /ci^ , 4^ 
mmzm^ Uc^ <yr±{z , s^«i^<7)/ctf)<7)^Ba^ 
m^mmimtmK. itz. w^^yrtrntJ-i^ 

■c, $i±mmTm±tmmmb^j:hti^ntf>^, 

[002 1 ] tr^. fFieh^KT'yrffitCiSr'Jyh 

mi>z. WMJ^^f-y^mmmzji •v^t^ifrnx-h'^. 
3 oumm&com^^X'h^mi^-^i'-yim^-thzb 

mizitK^ m^zmimLJ'<i^-y<ommmm^^ 

[ 0 0 2 2 J ^zx'. ^i^mi^j:mw-^i'-yt:m^ 
L. ^'^^-ym&irn'otz^k. ^shcr>sim^'^i'-ym 
^. wim<Dmi>zm^'r^ifmmmtix\^^i. mi 
li. mmi^^5. 40 7, 5 1 ma. ^fub^fi-^^ym 
<7)msiz. m@f^i'-yi:(fim}5Xx/tmizX'}xmm 

L. Zil^-ty S •y::^mRiZ^^tl1jmX'hi, 
[00231 tfz. nmf-l 0-84 1 86-t'^#. ^ 

ii¥ 1 0 - 4 1 6 1 1 ^^mizii. $m^^nm±izm 
^it:mm'^^j:imw^^-yi:. r*)ru-/izm¥ 

■tllTWiti^m^^^ti. |5l-^{::^tra¥l 1-261219 

tc« , mx-m^^tifzmm.nt^iz- >y ^tV' v y 
'^\mi:itLxmmi}>h^j:&mi^^i^-yf:^^w^-r 

h-nmn^. ll^^:»^^8-3 30 7 09^i;^f8{C{i. E 

w^^-yx-hhrn^mimnix/mRmi^zmh^ 
^tK ^ti^tim^jihz b mm Lxmiizm- 
•thtmi^. m^^tix\^i>. 
[00 24] z(r)Xotcm-m\-zi^m-^timw^ 
9~yi,i. wmmi^zmibihtfi. #^>i^sie^l^««o 
mmmmm&bt£htz»i. m^Ewj: a \,zmk'^9- 
y(r>m.nzxh^\±mm^tih . $f>{c, ^m-io 
-19 0 19 i^ifix-Ji. WM^^f-y^mm^^zm. 

msm^'^^-ym^^mmm-hmk^im^^ix 

X\^h, 
[0025] 

[f&wm^Liiob-i-hwm\ zixh<n:fim 
m-^m^<r)±.^zj^^^rifz^-^^-y\i.. v^-m 
{,mm<^m.mmx'hh. ^t^^z-mmzmm 
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itht . mm}:mixt^^j:'o:k^^j:mmi^m 

^=3:ras*<4t. mmL(7)mM\±. m&m<^j:&. 
tti. 9i.mm±iz^>(-^-yf^yvx-^Lx. 

Sy(>f}-tib^(om.mmmm±i.x 

muw^f}%^it ixLtozt f)m^^tix\'^i . 
[00 26] ^zx\ *I6B^{4. i-'yrm^mmzf^ 
m-i izhfz -> X ^ffi®*</jN$ < . ust^mmw-tm 
<x:th%m^. mwm9Azmmm.i^9-y 

c R^cof- -y r^wm^^-s-mz^. nmhw^-n 

[0027] 

w.^(m\^iLfm\^-tixMz%mfi 

^^i^\-^hz.t\zi,'>xim.\z%^. 'm'mztm 
ti>tzif>. mmmmzm^ucmmLX-m^^^^r 

[0028] •r^:;b*>*^B«cof - yr^sh^Hmmm. 

oia±o^ -y ru^^-km. L tzmmmmimmx'h 

X'h 0 , *-oflinsf- -y rgSfp*<. -?-«0W;^^:^({i]{::« L± 

mzm^^tifcE,W'<i^-yifmsmizim^ixx\.^^ 

[0029] mz:^m(Om 1 «@<0:^ffi«4. ^+ 'J T 

ymmzMxL. m^mEM^'<?-yi:B^L. ffiaiK 

mm%wm^j^^-y-^^mi^\ u Ti*>'?.iij8i 

Si^i'^tsmi^m^j'^i'-yim-thzt i^ts^ 
'yr%mmmmi<r>mmTmx'hh . 

[00 3 0] »:lC*%B3«OSI2#@(0:fra{4, (a)^ 



>^9-ym^tm.^h^L^j:tfit>^yru&i>'^^-y 

S-llll, J^fig•tl.XStS•^^T'J^)S$i^l,!|g^?:fflg|5fp 

mm-^mm^f'^9-y±wMim i (^mmi)^mm 

«rie^-h«S«t:ii'^<i:im20^jB51&Vg|J 

[0031 ] »:fc*5%HBoig3#g<o:ft^4. A- ur 

ymmznxL. m-mmj-<-?-ym^L. mm. 
'9-mm^f^9-ym^b&M.-^h^i,^j:ifih^w.m=i- 
■k^Lm.nmmmmj^'S^-ymmiim^^x. m 
iin^Emj-^^-ytim^^ixt:±w,mmt<m<sm^ 

S«ct, fiiEf-yrg|5Jhi*imiiJiB»Kt2:. h'T^^ti 

mmmmmx'hi. 

[0032] <X{c*%HBc7)^4#g<7):^ffi{4. ur 

^mmif^^-ymtm^hit /?>^i*s^ 

mizmmi:'ffLx^mt:m.mm^itxmi^'<^~ 
yfmfiizMxi. m'^mm^-^i^-yim^L. mm 
^mm^j'i^-ymbm^h^i^j:i)^(>^-yrsis, 
t:mmif.:m^m^&miJ'^^-ymmt StSv^t. 
zixf.m'f-mi^-^i'-ym^^titzmi^^mm 

tWrniXoizRELX. ZtlhirmmiXmifi'J^ 

iB«»«t, filter -yriiBfoi^ijSsii^siRts-, t'rii 

f>:J4M*yr$r/f LT^^L. ^ti^-tii3<rA yro yy 

mjm^mmumx'hi. 

[0033] 

mut&mmiiumwix'h -> x . fnef - -y rsissi?^ 
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s. 

[0034] ztiii. m^coi-yrushif^muzm. 
I. 

[0035] fiiiB{=fcv^T{4, iitfieiii$iffi«tts«?t;:^ 

[ 0 0 3 6 ] , fria^ y r^mm'f-t^±Tmmizm 

T>-9-J:0 1 0<gUUuE5i=5:ffi$-||3ST-#> iftfhwflft 

[ 0 0 3 7 ] * 7t , piemi 3 yTyi^c7)jtTMffiicjg 
I.. 

[00 38] t/c. mn-yr^mmTiK mizmi^ 

^ixfzi-yr^&Th'o. mm. m^i--yr^yy^ 
mm^-yr^yry^mzmi. shnmm^ 

[0 0 3 9] ttz. mM'^-yrayfy^f}^. -t^S'y 

^:^i}^h^j:mmmmmtm.mmmcom^zmfS. 

T'^SjS. at/«!3l50ffl!lcBm«i0^^i:lfc!RLTJS^^ 
[0 0 4 0] mi^-yrnyry-y-tctJV^T, -fe 

m^itLxm'O'^ox 0 ^zmm^titzm^<r)mmi 

txf»w§m:m^-t:Ltti^x-^h. Vt-^X. t'T* 



-)vwm^m\^i'\,z±.-m<.z^=f-w&imm-h z t 

ifiX'^irzi^, ^mz^'yrayfyvi:f^mhZt 

ttz. mm&^mLx\.^htz»). 
[0 04 1 1 ^^c. mwmoy^y■^(r>l.■mm^zm 

[0 0A2^ti^.^-/r^Wm=i-(nW^1fi0. Imm 
tUiT-J)*i{f, S'Ji^^Sr±l;$-l^■=5:v^J:^{')lX0fii^C: 
bX-t.-fiO. 5mm\:Xf<^mmX'hht. "t-yrU 

&Am.Ltzmmnthz.}itfixth. 
[ 0 0 4 3 ] ^it. mmm^mmK w^y ^ y-t 

t. ij^tomzmi. ^"/r^sb^m^izmifi&tszb 

[0044] tfz. AI2O3. Mg 

BN. Al Nj3itfSi02*»^)!5rl)PA>A>SJR$ 

-f 7-osij^*<7 0-9 5M%T'*>o , im^titmm 

m^zxtm. nmy i ^-mibxmmzm^ti 

m^mmmm^tm Lxmmim^j:mmm^p>tL. 

[ 0 0 4 5 ] ^^Cs ^mtmmK :^'yxwm(^m. 
:ffyxmcr>T^m. rnmrnmrnm^aximm 
mm(^T^mm^h^j:^mi}^(>miR$titz:}'''^j:< 1 1- 
-?^mmb ^(^mmzm^mmmmtr^ t 

v\ 

[ 0 0 4 6 ] ^y^, f - 7TSi!)3i?^*^^«ttti«S'JT'll 
^^tifz t COT'S) 0 . m^mfAcr)^ 7 rgS,ft^Sffl^ 
^i-tf, ^tc^^|»*c0f-7rgiiiR.I*l^S«5:#i!-tl.^ 
b1fiX'%h. 

[0047] ttz. ^'yroyry^mEMmtmti 
ri:itLxmmtit:mmxf>&b. ^m^f't^-y 

y-ayTy^t<r>wmm^f}^^^tiXiir) . i&y 

^ xitm<r)miirzm.t:^i-hT^u xi:mmx'^ h . 
z.zx\fti-yr')yirt^i. \c<nmwm{zm.th 
nmsm^mi: i cmm.ffymmnzmtjijt)Xff\- 

[0048] ttz. i-^yrayTy-^p^nmiSMkmi 
mmf-¥j^mixfzmmt tf^rii yro y^^^n 
\K \::7tfzii^<yy't:'ftixmm^tifzmmx'tih 
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[ 0 0 4 9 ] * , Bin Ef- yro vry^mmti^ 

frief- vroyfy^m/mmmm'i-mmru-^ 
x^m^zmzbtfix't. xmm^^^h::btfi 

C 0 0 5 0 ] *i6HBk:t}V^T«, frs-f 'vrsiSSR^ 

-9 0%tmtL<. t<lC2 0~7 0%<7)|iH*<ffiL 

0%mtL<. $<?,(C5~9 0%*<iP*U<. b<iz 

2 0-7 0%cO®H*W^LV\ J:Oft(=lsWWi, f- y 
rSlftS^CO^aSUiO. 2mm~2. 3mm<nmSii}^ 
ntL<.fm\iO. 2mm~2. 5mniC0KH*m 

[005 1] mzif^^my^ 1 sstfo^r&tciixjf , § 

[0052] ^fc*f6HH<om2»B<o:^rffitiJ:ittf. tz 

bus. miM^'^i'-ybi^m^ixfzi-'vrsii&t:^ 

iz&mmzmm-hzbti^x'^^. 

[0053] muumizi5\,^x . m2co^mmimm'i 

is^^xmif-<^-ymiztaxti>ifmi)<^ y^X' 

hmizxtiii. yr-^yj^^-y^^mz^tiz 

bifiX'ti,. 

[ 0 0 5 4 ] t . •yru&ximm.nwmkf^i'- 

ymnm^mmm^^xmmhmi.z^mi. imih 
<r)U^n-mmmm.<^mmi'^mzx'^ i . 

[ 0 0 5 5 ] ^ , -mm t J: 0 § icZlJiLhtca 

fSi-ib. mizmpmMWii:mm-rimi!)^x'th. 

[0056] mz:^^m(r>m3mcoiTmizxtni. ^ 

[0057] d:^z:^WMcof^4^mijmizxms. ^ 
mi^m^b^ -y r^shi: mmi,z^m^^hz t n'^x^ h 
<DX\ WMJ-mmitth z b *>-c'# h . 
[0058] mi.-m\,zii\ ^x . mai^nmm&WLt 

'jmrniiftL^^xm-thztizx-yx. 

( 0 0 5 9 ] ^rfc, *3lBfl{CfeV^TS«t<i. EIIa-^' 



Wi- -y rm<omi^& t L C R#SUa5ift5:ll^ L 
[00601 

S:, t^SSgSixTV^SJgJB, 0 1 tJt«t'5r*<'i>E2 

iZTjk-t. 

[ 0 0 6 1 ] H 1 (a) iz^.-tX 0 (w. Wfi<n^ r^Sh 

mmiffimmi. mibiLttiti^'yrus, i o 4 1 » 

« 1 0 1 {cfl^jdt^nit t'rj*^gf5 10 2. isis^ i o 3 
tTD^y-f -^-^K^K 1 0 5X'mm^i^fcmxh'yfz 
0,121 (b) Testis tiy)a^ii^-?-y r 

asift 1 0 4 ts« 1 0 1 m^^tifzt'rmmu i o 

2 . EM^ 1 0 3 1 *<^BB 1 0 6 ttg^^iX^cffiiiT'*) 

I.. iai(a)co7^-v-'-KyHfgi^iSjiTii, wj^m^ 
-ii. HI (b) (o^mmmmmxu, m^^comi 

[00 62] ^mi«L, !a2<7)J;9{c. fJIEmicoH 
mmX'Sii>i-yy'^S>fHM&mX'ii. f^mWzi- -y 

r^Shi 0 4 *<±TffliJ'^^r< fc i v^-m*>-:^fc:Sffi*< 

V , HirlBf - -y rsiftS^ 204 <7)©;^ t *^ 

rttciR^ s 2 0 5 i& w t . mmmmm 

Si 2 0 5 1 H9iem^ffi^#iiKis«« 2 0 1 izm&^ 
titzmk^-^i^-y 20 3 bi)mmwzm&t^j:h. 
[0063] mzf- -y rmm'^f- 204 mtn. *1 

^ v y f <^iil. . -y rayy'y^ 

CO^i-l&tmiii. 0. 2 5mni:ft*>^>2. 5mm:ft;t-/ 
-*T, IS;^^{i8 0/ziw!)><^>3 0 0jum^T'5g*CJiBl:T 

xmi^xm<. sEm^j:mmmi:mtiii-i>zbi}^x'^^. 
u-^x. nmzff\,\ m.mmi:mzm<t&imi}^ 
^< msif- -yrmnmmmmzmxhi, 

[0064] #1^ -y rn yT>-!?-5:ffi«-t l>i^«(**J 

[0065] wMb Lxii. ^mi&^m&ifmmm^i 
•mx'Lmmz^txm\'^tnix\'\ tea, Auwm^ 
[0066]-*, Jiiat'TffifiE^^-tsy'c^xoiina 
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[0067] iinBJSsmtt^-x htLx ii. mm^t 

mmttxii, mm. m. ^, m^^^i^'^j^m 
i}<mmx'^. mmmt Lxii. j^^^i^mm, yx 

[ 0 0 6 8 ] ^rtj , :^mm&mxu. mm&'^-x h% 

[0069] ( lissom® 2 ) , *^BJ!c7)^ 2 
HMOJ^St'J) I. ^ -y rai,ai*lK^lS«$:Il 3 iZ^. 

■r. a« 3 0 1 icrtit^iiJtf- V rgufo 3 0 4 fsmm^ 
'•jr^>T>^X'h*). ±M\,z\t. -ffimsi3 0 5*<. 

TffiWi, #l!c«olfi§3 0 6*«§^iTv^T, c:fL4. 

ffii*i{c)R^i.-fiiSfiiTj>i.^hgi5«i^«fii3 0 5 1 Btna 
ms«e»tt^®ieia»iR3 o i ^zm^^ixtzwsj^s- 
y3 o^tmm^ti. ^w^mx'hmwmms 
0 6 fc mtim3imf&m'm.ws.3 o i i,zm^^ixtz 

3 0 2 i: *^ > HiaiSS 3 0 7 $r:fi- LT 
Sfi^$<X7tl8B!tT*S. Tiiit}gB!t§a/>:|Jia«fli3 0 
6«i. ia3l:^-tJ;a«:/'J-yH*?<0Jg®^t-5T. # 

[0070] CKO J: d'5rfi?Jtt=J:ntf. HSIWc i o 

^zmz. w)}'.zm.m-h. 

[0071] (%m<mm3 ) mz. ii^wmm<r>% 
mm.x'hhi--/rms'n'm.'S'mw^<^mm!«k^mA 

^'x*-/i>^i,isicw^*Ji4 0 6 htmmmoi^^ 
tcjgfiE $ ii§ rtasnfii 4 0 4 & wsumfii t ±ffi$) I. V ^ 

3 \.zmt^.Wmi9Mth t'r*-;u«^gS4 0 2 
iii.A:^-y7^il3yTy-t4 0 4A<a^4 0 1 \izm. 
^tifztcoX'hh . ^rfc. Jirao«ig?{it'7t^-;PS«E 
854 0 7izX'€htlh. ^^X. Tffl^ffiOA (Si^ii 
/"^f^(i±ffim ) T'««!SSi^^ BX 0 tut ^ t i}^X'^ h 

A. Rx/mim^m-WMiK mmfgrnx-m^^tix 

^^hm^'f-yrayry^co^tmLX. 

m<D^yrayTytx'ii. ^mm'iFfmtf^^isw. 
fist nmmm^ ^mmt^^ttzib. m^&i:^h^ < t 

[0072] (mmmm ) <Xiz. :^m(om4 <oii 



tfiE^r:^r6)lCjt^o-C-b 7 S -y ^'Ji?::ft- UTfi=5: 0^9 
J; e fcEa$ii:t1ffiB:Ol*iamffi 5 0 6 i: imt. 

7 5 -y ^'MiK*<^±ffl&trrBtcSaj§n-Cfc 

gSmfiiS 0 7 fc , -fe 7 S y^miiiiCOTmizB^^tlt: 
^/'-^ < 1 1 1 ocoag 2 cOi'l-lEPm 5 0 8 1 ^ $ <^ tCI 

X. SIgSOllcffiiSSii/cfiljfC'S)'). S«501|^ 

miSL^htimm^t'T 502 t^hasiEffi 5 0 a t *< 

i^5 0 4 5::n-LTgJ^§fLTV>5. f--yr 
3>T>'-9-±MliamfiS507i:, iEIS^SO 3i:*>m 

[0 07 3] zmmizxtiii. mmmm^mmix\.^ 

hfzit>. i- yrayTyfliLX:k^i<7)ifm^At:JR 

tc±Tffitc^^S: ffifiS-r 4 Z b il^X'% h tiib. §^ 
iz^yrayT'y^iimthzti^X'^h. t^oT, 
:*;§*(0ayTy-9"tl.o, J5;v.<7)ffi?^i^-?--yr3y 

[0 0 74] 3(s:i%B«Tli, ^•yrgiSiJ.cOft^t L 

x^f-yroyry^i^mmm. mmmxmmix 
mtxi,mrchiztiimotTW\ 

[007 5] C<^Sl3yT>-t{i. iI:^^*<7)^:7 5.y 

AJ^-fe 7 S 7 ^' <0 J: 3 !6rjlB:(0|^{>|5-b 9 5 7 ^' i&ffl 

[0076]-t7S7 SSccOF*)gBm«S*^ 
H: 7 5 7 ^ 1 5r :0 tr 0 3 J; 3 (cieffl $ V ^ 

[0077] (iittcojB®5 ) r>mz. i^^mcomsco 
mmmmx'h ^ 7 r^m^mmL^me tc^^ 
t. ««6 0 1 izm^tifzi-vr^shs oAmfSf- 

77-3 yy'y^X'h 0 . lliSco}e®4 1 Piaitc. -fe 5 S 
7^'m«s6 0 5<7)TEi:Sl:=5r^rr6]{c?a-7T-b7 5 7 

tatrzifi^. -eco^R^-as^^'-tr 757 ^m^i^cr)±m 
Rirmi-zmtii^tLXii'o. mi-ty^ y^mi&t^(o± 

ffitCJgfiS? tltzmLCOnU^ 607fc.-b5$7^'M 
f^«scOTffilc}e«$iX/c1g»OJ'l-gSmfiS 6 0 8 1 5r $ <^> 

cfiii. mm 0 1 {:ffl^$fL7tfliJtt'j> 0 , mm o 

1 rttc?efi£$ii/.:iilS«Mt'r 6 0 2 ^(Sifiiai 6 

0 sm^mmme 0 7t>h\'Mi6 08iz^^hx 
v^s. fiie«»mfii6 0 7. 6 0 8Ji, ia3icjK-rj:9 

(c^'j7H«c<0}g®S:t-5T. ^ig^flljiSrt-^TtJ: 
[00781 (^«7)}g?86 ) ortc. *%H3<om6<0 
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offlp]«o-a5*<-fe 5 s <y i'mmm 0 s co^mmrm 
t $r $ ^jtcfiii. . s«7 0 1 tcaiasix^cfiiJtt-* o . 

S«7 0 1 l*Ifc}^)S§<x^Et8Jg)Sii7 0 3 fc^'hSUmffi 

7 0 8 1 *<9imtt««^JTlf ^^ixfch (OX'h 

[0080] ( iiffeoj^n 7 ) ortc. imwm i <r> 

vrayry^8 0 4i)<mm8onzm.m^ti. mm 
0 1 \>^icmm^titzmt'78o 2 mui-yr-a>T 

y^Q 0 A(7)^\-nW^nm8 0 6 1 A^^giBg$i^:^>:ffl3ST' 
^> 0 , flomiep^^^'/ra yr>-9-8 0 4 1 lyieSM 

<o««ici^$*i/s:i|i||*|c3K^8 0 8 1 t/i^ij 'vr^jy 
rayry^S 0 4 fccoS5@SE?SII5^*^Sl3S$iiTfc 
ttZttfiX'tt. 

[ 0 0 8 1 ] ^fc, rt^$ixl>f- yrgiJp°B{5. =5:^^>l 
8CS^-fS««jS«0^-y7°rj i^ri^-ttc^^^^ll) t><0 

[0082] (IISfeiOJ^ni8 ) oriC. *%BJc7)m8<r) 

t. ll9«i^MJB®7i:|l|«, ffiffl«ffitoaa«iico^ 
•yrn yr >^r9 0 4*<S«9 0H=«|g§<x. mm 
0 1(a) l*Itjefig$^l/c«^b'T9 0 2 tfTlBf- y 7* 
3 yr y-t 9 0 4 «^hgi5«^mfii 9 0 6 1 ii^^n^titi 

mmt ^mwsik=f-9 o 8*«9 o i ( b ) icrtis^ix 
tzm&timm^ixtz{><ox'h^ . "h-yrayry^^ 
wmm 9 0 4 1 mmmw^'i-t^m.^titzwmm 9 

0 5i:i)m^^'79 0 2t:itLXnim^iX. ^yroy 
Ty^9 0 4 t^^mim'f■9 0 QtifiriJ yT-'J y^i 

azttommx'hhtzib. ne-mwrn^f-t^-vroyry 
[00 83] ^rfe. m.^ixh^'yrm&Ai. ^s/^hm 



9 iz^tn.mm&^'f- 7 y r y-tcRS^ $ ^t.i. t w 
•C'<45:<, m^j- vroyry^x-mmw 

[0084] (|ltfiO}g®9 ) ISISK. ^fm<r>'m9ff) 

mkmmx'hif-yr^ffum.mmmm\ o^z^^ 

7 7-3 yr y-t 10 0 4 1001 tfflift? 

fL. a« 1 0 0 1 Hzm^wzwxmw^T 1002 
t BiiiB^ 7 7-3 yry-y- 1 0 0 4 o?ha5««Ems 1 0 0 
btmm.^ix.tzm.mm.'hhi)K n-mmoo 
irtK:iiit<^i*#^ioo8*«(*iis§n. friEsec 
1001 n/cieti« 1 0 0 5 1 *<7 7 7 
rm.Lxii*). $'i>(c;i^h'rioo2titrieiiiiSJi 

1 0 0 52::n-LTf-77-=iyTy!fl 0 04 tiNli*C3g 

^ 1 0 0 8 1 *-'t X? 7 7* i; y i/$r c: ^ ^ ttjtt'j) I) . 
:i<r)i(m^zltii.i. "j'-yr-oy^y^lOOA-^^-m- 

h:mt^mwmi-iooQim:thiMim^^z'^ 
oztm-^htzih. xmm^'^x'%. K-oHf^mum 

t f- 7 T3 yf' y-9- fc c7)iSMi?E)il^<05l3i&tf«k;*; 

m(r>mmmwm^x'th. 

[0085]^*}. l*)iS$it*f-7 7-a5ia«. 

1 o<<z^s-^mmmm.<r)^'yrayTy^i.zm'&^tihij 

<7)T'li^r< , *«f-7 7-3yf y-tJ>l.v^{im®f-7 7' 

Ayyi?9-. f-7rajtX't.ffii5^:v^ 

[ 0 0 8 6 ] mie^ 7 ra5ft^iNiflt3R^s-ffiy> 

v\ 0!i;ttx, i(riev-h«a«*%«i7-f7-tMb 

L, mmmL\rjmw^^-xvifim^i\.x\^h^'t 

^-ymmmm^^-x hizx *)m^mzmm^tLtz 
I vHwt^^t&nmBis^wmfSLimizn& 

ZbiJ^X'^^. 

[0 0 87] tfz. Z<D'y-h^mtim^^iXi£. 

mmmmmiz. n&m<7i'mm<. mm. 
m.mi^</imim^x'hh 2 0 o-cgs^isiasfta-c- 

[0088] mii^- h«»*r^i*c*f i!Fie*na7 

^ 5-<^J-&*<7 0-9 safiJgt'AO . isrii^tit 
< . !^tif i L< ti. B!FiBil«7 -f y-mi-^m 5~ 

9oaji%-c*)'). ii?ieissS'(kttffliii«M!i*i<^S')^*«i 
o~i 5ma.%x'hi. fjiev-h«ffiff«i, mieshs 

mmizisMth z b mmx'if>h. 

[0089] flieil«7^7-»i, AljOj, MgO, 
BN, A 1 Nti^t/S i Oti}^h^j:&mi)'hmtR^tl.tz 
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10 0 9 0] mim^y < 7-c7)*-c't>, mm, a i 

s i mzi^^nns i Oi^mf^uzi^, 
h^tifx'^h. tea, m%mm -mwcc 

10 0 9 11 mmsky ^ 'y-tmmjmmMt 

ii^tsi^-vimmi. mm, m(^xo\.zLxm: 

t ^^tsm.-^mz^mm.mmmnt , escox y >j 
'-f&&x'i)hxyo-i:miti>. mst^mmmm 
tixii, mm, j(i-/U3ci-)i^'irv.y. b/pxy^** 

[ 0 0 9 2 ] ^-LT, ^mmtfzmy -r /PA±l:tJ 

{>m^mx'mix, mis.'^mmmmw^^-^ 
fzm, mssmy^/uM,m^-rtzi:izj:'oi^-h^ 

[0093] mim^uz^<7)mii. mm.-^mm 
fig^, m\rtmmmmmmmmizx*)m^w:^ 

mf^, m?i-8 0-2 0 0umCO^mX'S)l. 

tfz, i^m&mmmmm^:m^^^imii, mt 
a^tcioiss^s^ni.**, iam7o-i so 
loooAimmmy^fUM'tixii, asti. 

7'f/l'A*<j£fflT'#. mm, :ii^>J:L^U>, --K'JX^ 

-uy-^-zi^^r-f H (PPS) , li^uy x-uyyi^u 
Sh.fc'>=Sr< t t~^mmi:-^ts^y ^ fUA-Cht 

itif^mLK, mzmLKiiPPsx'fih. 
[0 0 9 5] tfc, mcoi^-h^mtib ixa, v—h 
^mmz^it\immm&im^i^Ltzt<r>x'$) o . 

[0096] friex- h4^ffl3$«{i. mtmmmmm 
imx'^hi>nx'hti\i, ^^im^ti^s^^if, if 7 

v^. Bifieiw^wiajiiiti: ixn, mm, ^mt&^v 



[00971 ^i^^mimmm^i, w^x'f>tnmtz 
l>v>{i^(;7xxuy7^'U-h^fll. i^vyx~\yy 

[00981 ^£Oj;o^r, ^-h«S«<i, mm, m 

ii^mmm^m.'^'^izmBiy- hmmmmmt 

[00991 BiriB^rf <i. friei^- h«sw^*tcfc(t 
mii^^mmm<om-^i)<, 3o-6omm%{z^j:h 

Xoiz^oZbtimtU\ 
[01001 Zili^coWm-Jfmizi5\,^X, VMX 0 

it, mmmmm^, tmmmm^ziihm^; 
mim.mmm.mzx -ox^rroztrnt ztnz 
xixis, mm^m^<r>mmxm^z}i\,^x , mm, lu 
tmmmmmmtiSi&x'hi 2 0 o-cssoissja 
mx'-H^X'hi. 

[01011 BillBv- b«ffl3$*t*^\ ^'J -f 5 h\ LC 
P,Tyi K^i:'<07 -f /l/A±x- h Iz^itmm 3 
-T -f t :t t <0-C*> o T t J: V \ 

[01021 immmm io)mz, :^^mcr>m i o 

S:t^O^Sfec7)J^®f 01 1 tmUj: 

[0 1 031 01 i(.a)(.h)(7)xnz, 

Ji, f^-<r>±mx'hi>^^^V7m±^mi 106 
b. ^<7)±izm&^tLfzm-cr)^mmx'hMmm^iSi 
«i 1 0 3«7)2iHiiiT?e^$n?tte¥ffliiiS>'N'^'-y 
}&m±iz, ^•yr^s'a^mm<7)^m^-:^ m 1 0 5 

^•<i^-yb^yr^ShimULXhX\.\ 

[0i04i»:ic. HI i{c)(r)Xoiz, -f j/rgpiii 
1 0 4 2rm^<55faSlc-t y h L/^tlb. 'J 7 n-<p5r jia 
^-ti-T , ^ 77^fDS:iiE;?jefiK«±(c^g Ltz. 
[01051 It'im, nil ( d ) - ( e ) l,Z^.tX 

oiz, mmm^Ti io2m^$titc, mtm^ 

■ti',y-hmttl 1 0 It, {aS-&;b-t*-Srfft^^r*«<?, 

[0106] -e<of^. lai 1 ( f ) iZT^-tx oiz, tm 
^^vrm^mmi 1 0 6gii^o;v$-x7f-y^tj:-5 
•CI^*L, ^yyWst,! io4t/(f^m.^titzms.m(> 



(12) 82 002-76637 (P2002-76637A> 



[01071 i<oii^, f-v rgcfliJi. m^uc^mx- 

[0 108] V^TOc-ltJ;. !|S^jejSff£OBe*&A":J'->' 

[0109]-:^, 1 o<7)^jfi(7)jg®ios;!3t:^ 

1 2 0 4 SrlK^m«{cffl)i£$*itv%|,iEil8A'^'-y 1 

2 0 3±t|^-tS::i:t<i:S:t*>. 012(e)tCS^t 

[0 1 10] ztihc^mmi^mizxtni. v^^y^nv 

M,V=JXV (DFR) ^Wi\^XW^9-yi:f&'^Lfz^k, 

f-ymmh^LttM^X'hh, ttz. mm^^^-y 

^■th^ma. mimmt^-izLxuKztt. 
ttzm^^mx-hh^ y^m^zx-^xmm-izt 

xh?>^^' 'J rm^mstrnmm l/^ o -rs c: t t>^«g 

X'hlfzib, fSi::ixHtf)^mX'hO. omJKOfiJffltt 

[0 1 11 ] imm^mm^xmi-yray 

ryf^mib'^tsmzii. H 1 2 ( f ) tc^-fj: d tc, 

^y>. ^"/r-3yry^w^m<^m-^^-y^'y-v 

ttSfl 1 2 0 1 {l!|S¥UTfcV^T*>^>ft-:.T t><J:V^*{, 

irait^t'T 1 2 0 23&<««E-rs J: ^ t^ly)ji^x't)^9 

[0 1 1 2] *^c7)JB®f«4. SK^JgfiK^r^;^ 

^-rsBia^v'jrfl^i 2 0 6(4, x-yf-y^j^tm 

< , gfS^A- i;t 1 2 0 b(r)?).i:m!&LXUffvEmf-^^ 

-y<7i^'^i:m.^-^hztt<x'%hV^m&Lx^^ 
h. 

(0 1 1 3j z<r)mmjm^zi.tv,f. ^-vr^mmm 

mc)W!^t:l0 0'^2 0 0uimmizmi-t&Zbi^T 

10 114] (mt&mmi i ) ortc *i^^<osg i 



1 <^m&<r>mmx'h s ^ -y raifprti[^iis«[<osajt:tr 

ffi?riai 3iZ7pt. 

[ 0 1 1 5 ] 0 1 3 (a)-(c)t:s^-r J: d *IISto}g 
»it'«4. t-f , 1 3 0 1 ±m^y -f 

;uAJi 13 0 2 Srjg« ltdi, mw^^-ym l 3 O 3 
s-j^sEti.. L*>*ft, mmmi ofcisi«{c*jg^-y 

7-3 yr 1 3 0 4 $rlK¥JgJ««±t::^^-r S . f§ 

^HmWT'fflv^'^ni.mi^-yrnyTyiM 3 
0 4 {4. i^mco^M^-W&X-hO . t3M-ffit4, ^St«0 

mffliis$<xTk^&. ^m(7)mmx'ii. mi 3(g) 

~( i HZTsktX 0 1tlK«fliiBi!IT'^ -yT-aJta tig;? 

4. i^- h«181^ 13 0 6 izEm, ay>)i^Ig2:lToT 
1^1.. ffi463i;v{c$)yi-:-T«4, 01 3(f)(c^t<J:^{;: 

fz . ^nmm<ni o iztmmm^mm y ^ n^j^iz 
mmm^^it, ^wmm±izmm^tLfzi--yrush 
(ommmimif)7i>miz^i!bi-x y u-cfc < ; t^x- 

[0116] t-^z. :^mmMmcoioi,zm^'yray 
Tyvmsii^wmmmzLxi5< tm^mmm 
&^^$^izmzti)^Tti, mz. mmmizm^t^ 
mmmittii^i'zm&m^Th'o. mzmv 

[ 0 1 1 7 ] ^rfc. ^%mm<^mmmx\i. mir 

•yrnyry^fSrfflv^TV^S**, m5 , ll6lc5^-tJ:d 

tcimM<^m.m^-yr-iyTy^. ^ yr^iyy^^ 

i"yy'msmjh\^Xh^hmht£\\ 
[0118] (HSfeiom 1 2 ) orcc. ^%mcr)f^ 1 
2c0||*fe<0Jg®TS>S^-y7-aJai*|g?^®S«Oi!Bt:^ 
aSria 1 4 . II 1 4 (cS^f J: o (c, *IISfiJ^®{c: 

m\i^htihmm^m>nt. m-<ri^mx'hhm^^^ 
0 rmmm 1 4 o 6 1 . ^<7)±m^^timm 1 
4 0 7 i: , $ (>iz^<7)±m^^tLfzmz<7)^mx'h 
sianffl^js 1 4 0 3 CO 3 a^sjtT'jgfi^s it s . 
[0119] zti(:,msi^^m^Mim^'^^-yBm 

^mmmm^mm^\'^zt. mni5 0sf/cmrx' 

ymm^'it. ^ 'y^m^^mmmm^'^h z t i>zx 

0, x-y^y/, ^7='f, 7l<i^^c7)ro-bXTT't4. 2 

t^tix^^i. tfz, ^mf>t\>^mm.mmx'm&^ 

[0120] -Ij. miim^musiSJSiJ-^^-ymm 
T«4. mmiiixm:hi^u.:i umxm^'^^m 

1. W;iJf»®^k«SIit'*)S'>u^>'i^<Slii, x;ir:tj^ 
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mwij^wmt tch^ifhh<^x' i ^ mmmt l 
[ 0 1 2 1 1 mmizm^:hiis.T^^h bwt- 

|iM114 07t LT>7^S$■:frtt$-^^:Tt^v^. m 

^mm^m^iz^^^-^xmmmnfi^i>z t tin- 
mx'hi. 

[0122] ztuzx 0 , mtim2(r)^mmi>^^^m 

mm^ffa^ - y mimmizm^-t hzt m^iz 
■^m^-y^mco^^. mmmii. ioonm*><i> 

1 Mm<Dmu^ll'T-H^X'f> *) , m< Wi^siiiif 
Ig±3X h COT. ii'-=Sr< 1 1> 1 /im i OSfV^ 

[01231 itrffie^fflgi5ffi,iB«iA-^'-y)gfig*tcfcv^ 

fries ico^Ji«(s. a?, ryi-a. «Bfcj:t/^-7i^ 

lKfiem2<0^]RH4, mi<o^««tisi8i, ffl. r/i- 

h \ 3 cnimmm^/^-?- ymm<r)^\i. 

mitts:itiimtU\ ^•tf'Sr^j. IlltO^aitcffl 

■c$)S, ttz. y^2cr)^w,m^zm^m\^h^t,i. 

<7immimx'<r)'m-mm<r)^^ m i t m 2 
(ry^mmm-x'htm. mt:t.';^yymx'm.^u 
mx'tht^^om^ifihhiiK ^mifm^^\i. x 

•y f-y /tc J: * 7 T y^:Jni^#?t' U*5Ktc^ < ffl^ 

^tix\^ht\^omi^mi>. ^rfc. ijia^ini. -a 

[0 1 24] HiifemifoJ:l/^S2fcJ:lfS3(OiS^?fflgi5 

iaiaii/N':5'->Bfi£«{cfc<.^t, fiieii2o^JSioj? 

l~18//m<0ttHT'ftl>C:t*WSL<. ^tt: 
»S;U<<i, 3-1 2ximcr)®HTS>l.. f[f£l?;^*<3 
/imJ:Oift^t, mm2ffi±WMi:mmzm,^Lfz^ 

*<i 8A(mj:0Jiv^i:, wm^j:^^^-yim^-th 
[0125] miim-m^mM^-^^-ymm'.z^^^ 

X,m^\<^WM<nW^tfi. 4-1 OOAtmcOEH 

x'hi,ztmtL<,'^\izntL<\i. 20-70/x 



'Mttihtzi^, -vmmi^L-ra^mmx'hhztifi 
^tbw ttz. m-mzm^^h^-T'}7m^±wMt 

[0126] wmf'<^-ymmhtzifi(Mc'^:L'v's-y 
y\tmmzi,i:<!i:.<^i. o\,z^o:Lttn'th.7y=t- 
^j^A isy-i%^^m'&&m2mmmk:s^'f'i-^y 

^l)J^J±. |g2<0^llii<7);^^$rX-yf-y^^-ri)Cli:*»' 

[0 1 27 ] EI|A-^-ySrfllBg-rs^iS?S^=3f 

+ 'J r ?rfllfig-r S^JSmt LTt> < ^ fc {c J: ^ 
T , ii^mmnie. 0 ic-lH](JOx .y ^yyyu^zxx^ 

[0 128] ^fz. te^^rfif-oTtfScT), B?fem2c7)^JB 

[ 0 1 2 9 ] ^fc, z-ixtMwmm^mskf-^^-y 

cOlf^lCiJV^T, IB2<7)ge^M-^'-y±(2l;J»;<-y=5r& 
liJ: 0H!ii2S2O^JSJi±{cii?ie^iR«S:Jg^t-C t J: 
|inBmiW^"/WcJ:0m3<r)^JRl, ^^(ifrlE 

Jti6. 0!l;ltfX7f-y/lfS:ffoTt^»=5:WN'^'- 

y$r}gfi£-c#i.. -:fir. lg2o^jSii±tcBirieig3c7)^ 

^. m^k<r>w,2(r>^mvwimimisL. i^ymti 

[0130] z<nm-ims^i'^9-y<r)'m.-nm.zii\^ 
T. mi^2<rymml^z%^<r)±wM^nmhm\,z 
mm2<D-kw^<r)mi^mm\mm-thztm 

Wm>^9 - ymz-7:^^y-/^ ixtcm 2 <r>^m± 

iz. miEm^^i'->iz^'}xm2<7)^m^B^ti 
m^^o. z<7)X'nz, miiM2ff)itmi:nmmm 
tht. mism2(o^mtmsim3<r>&mmb<7>m 
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[ 0 1 3 1 1 $^>(c. mm^mw-^i'-ycomm 

OS^SrS^Sl. -t^Sri?*), |trieill*»^>IS3co^ig;i 

3. 4o^gil<0Jf;^5rfi«§-<i-|.::t^<. filEl^i 
[0132] r<OP^I>^JaTlffiSt$flfclt LXii. 

[0133] -^r, f- yrgCp°qRt/iHJI>'N':5'-y**^ 

•V 71 1 4 0 6 tx-mmzmx^titzm-mmof 
[0 134] mm'FHfiz(r)iioizmmxhh 

[0135] mmmmi s ) mm. -^rtc. *^ 

Hflc^m 1 3 co^McojesT'S) f - 'y r^sh^mmm. 

[ 0 1 3 6 ] la 1 5 (a){c^-rj: d (c. frifiiiiegisisi 

ttOEiSyN-:?-^ 1 5 0 3*<m$fT.7^.^!lS^?je«^f±{: 
^(^'^r^ y r 1 5 1 0 7 'J -y rf - -y I. . 

1 5 0 9ii^f:Wmt?>t:ib<7)7yir-y 

tfz. ^mmmxu. 'm<,zmi\iZX'>xmwL^ 

it/cjgfii^l 5 1 ltjDx.^c. 

[0137] mim^tmii. i o o'c\:xT<r>ms,x'U 
&>f'^9-ymws^f^9'-yiimm^i:i^X'% i><ot. 

[0 138]«eoT, 4iiJiUi0^iI5:*-ri.(HlS§«« 

-ri.^i*8JioiiiKM(S-f^i?T#s. {it, mm 

[0 139] 015 (d) (e) »C5^-fJ:5fc. 



15 12. 1513 iii^m'atx . 
HST 5 mmznm-t hz.tm^h. 

[ 0 1 4 0 ] *3t, w<OflB§t J:ix(f. ^|i««JS^^k A- 

xayb Lxmm-h^yr^yTy^t::<Wz^ 

[0141] ^rfc. J: a fc. nmt 

Si^, ^huimmi,zX'>xwm^ixtzm.<r>\^cR 
[0142] <?ij;t{f, X- httam^^^bttfiaiiSrir 

0IIlS8S«S:miI-ri.i§^{i. HI 5(d)~(e)l:jK-r 

t^zxnx. mim^m.mmmm&-th, mmm 
fkn<r>^&ismmz i o o°c\;xY^zLx^^m<^m- 

oiiz^Lhtzih. mmmx-^j:\>^-m.mizi.hm^ 

[0143] miimm^mmzmhmmmm 

500-1 000/imT-S)l). 

[ 0 1 4 4 ] ^tj. mim^^m^<nmmm<n^ 
m^mmhmmmt. >f y■^-t'r^^J:5^w 

m-mu^nm^9-yim^ht^\\ tti. mm 

iv^*^ m^zm&^:^i^<7)&mzm2<^^mm¥ 

m&^htzWBmiRX'f>?>t. ^mm-yr^m&i}i 

x'om^z^j:'omu\ 

[01451 (m&comm 1 4 ) mat, ortc. 

strnm^z. ^si,\Hmi}<zmiiLt<^i^mizmM^titz 

[0146] ^^mmmmmumzxtm. m^(^ 
mwm'!', ^-yrgprfisri^i^fsxsi, mmmi3 
tmmvhhiK f^mjMtmmizm^mmx'hii^- 
hmft^^izmtLXLtdt:ibm^xi. zff> 
mmim^zxtni. ^^mm i e o i . 1 6 o 2i± 
^izmtLx\>^?,tiit>. mm<r>s^nimztit:'>x 



I 
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ji. mmmmii^f^tBXT-i^<r>mm i e o 3 

C 0 1 4 7 ] fifoT. aJiIet:*^V^T{4, BtfcitiSIWs 
1 6 1 0. i-y-r^Shl 6 1 l^cOgiifafi. mtl 
fcS«il60 1. 1 602•C^(^>n•CV^«.^>:^6. jgffiS: 

[0148] (mmmm 1 5 > o^-tc, 2t:%Bflc7)i^ 1 

[0149] ^mm<mm-m\,zxti\$. 

rum-^tsm.'^mm 1 7 1 o&t/^^f*^^-? 1 7 0 
5 s-^trK^jB^tt 1 7 0 6 s- Pii^{ciii»aag-c*> h 

1 BT'ft O^:**^* . 17 0 3 *<«Sgf«gh-r 

1 7 0 8 t T ^ 7 rgPo^o 1 7 0 4 1 5iiBI8T'«i^§ 

[01 50] ^<7)i@^, f-vTSPfnl 7 0 4*V^•X3>- 
t'^>^l{^, MPU^c^^(WR^tT;<?'yri;>'^'^r?f 

[01511 

[0152] (mm 1 ) 0 1 2{4. mtzm-mmw'<' 
^-ymm(^mmM.com.^ff)-m^7^-tmmmx'h 

S. 012 (a) {CS^f A'Jt. m<r>-kBMl206 

iXiizmm'^.uizm^-t. (m) im 
I. z(mmi:mmmizmtm':>x. mmmmirf^mL 

[0153] H 1 2 { b ) iZTjktX 0 iZ. h-7 

}\^KWy7. M 2 0 9 S:ffl(r^T. ^W^^-V 

^mm^fz. \.t-hmz. 012 (c) ts^-fi^t, 

Mien 1 <0^]R1 1 2 0 6<Ol8±{c. mM^iifM 
«A^'->'}^figffl<O^SJil 2 0 38-. Jf^9/imt=^: 

I.J:atc. mM;^7=Jfj£CJ:'>-CSSL, HI 2 (d) 

3!)<, A^mmL\zti:hi.'>^zim'!(}mkm\.fz, 
[0 1 54] n.m'i"-/r^y=fv'f<r>^m.\z 

3tL, ')yxi-w\zxm.-k-mx.tz. 
[ 0 1 5 5 ] ^-f , ffiis^N-^'-ys-e^-rssig 1 2 0 

iS-WLfc. vKOS^Rl 20 1«. 



tt. i)in£t'7*-yuz««14'<-x h 1 2 0 7 
SClfctciOf^Uc. OTt, fnBx-htt««l 2 

0 1 (r^mm.-k^'t. 

[0 156] (v'-h«»Kl2 0 1iOJS^i-ffljS) 
(DA IjOa (ie«1gIltS8. AS-4 0 rfefil 2m 
m) : 90afi% 

(2) ?8t«X;Kdfx^H§ (B*U-y^'tt$8, EF-45 
0) : 9. 5aM% 

(3) >&-:Ky:r9v^ («J¥;>5-;Kyaia) : 0. 2« 
«% 

(4) ;<? •y7*U y/^J (iftcO**hS3s ^9^^- : 4 6 
B) : 0. 3fl«% 

JSSiJS: , B?iaS^«OX =j i; -IfiJSA^*!? 2 0 P a • s (c 

i.. *'>yh4>T-4 8B$ra, 3IS5 00 rpm<r)^#-Cl2l 

(0 1 57] O^'t, »IS7-f;UAi:LT, mH5tx 
m<0-1<'UX-f^yrL'7^'U— N (PET) y ^ lV2^i 
ipCSL.. CcoPET^-fyPAicctjv^T. luiex^'J- 

7inmt3tlRt, itlKi^-b Srf^SU^. ^IX. Z<r> 

jtKv- h * . ?ss 1 0 0-c-c' 1 ^mm-h^ t izx 

j^-h«a«i 20 1 ^mifz. mimima, 
asi oo-c-cffofc^ctf), i!riex<-Kdfi^^ii§(4, m 
itm&cot tx'h*). flffiex- H ^mm^mti^ l 

[0 158] ^oi^-hi^sttir. ^mm^mmi 

fcr'yf-*<0. 2mm~2mm(iO^|BIPgtC^rSfi[a 
tC.ilfSO. 1 5mni<7)«ji7L (t'T:^-;^) SrISft 

-;<.M 2 0 7$r. y^if 'J-ym\mzi:*)1tmi. I? 
iES««:f^S!!L3^c. MiESi^tt'^-;^ M 2 0 7f4. tl 

rmm^: . aTcommzy'j:^ j: o (cirasi u , h*o- 

MzX 0SSlCL3tt«O$:fflv>;t. 
[0159] (5J«14'<--^M 20 2) 

(1) «je«c7)aifii^ (E.^±mMmm tas2A« 

m) : 8 5fil;% 

(2) t*;^7xy-;i'AMx;ir^xffifli (ra-fbxx;wx;K 
^xttS, Xt3-h8 28) : 3mM% 

(3) /;l/i^x/l'X;^T;l'^Rx,-Kdr v-fflfii ( Kffl5^b«tt 
SI, YD- 17 1): 9fltl% 
WTSyrr^ h®(tJPJ (lt|c<05RttiS. MY- 2 

4 ) : 3aS% 

ore. 1212 (g) iZTTCtxoiz. mies«i2oi 
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X. rUX^aSl 2 0X;, E:^1 Okg/cm^T'S^i-S. M 
maE^mLfz. ayr^-tl 2 04t5IILT. 

^i^>s W&^^9~yi 2 0 7 Sr^B^mLTiSV^T t J: 

[0160] z(r>mmwsx!tmi>zx o , Bijie^ 1 2 0 

M 2 0 2* WX;K='rv®ll§) 3&«Sai«ikfC. 0 
12(g) iZTjk-tXd^Z. BtflE^-yraSJbA'^-y i 2 
0 4*5 J:t/iaS>'N*^->' 1 2 0 3*5|frlSS« 1 2 0 1 "f 

1 7 5 X:T' 6 0 j^mm-th ZblzX*). Max,-Kdf 

[0161] zMzx 0 . mni-y- mmtt±ushJ'^ 

9-y-». 3$Ht=««L, ii^. |friE*lgtt^-;^ M 

2 0 2 fc^-^N-^-yt^^m^WC^g? (^ y:^-t' 

[0162] ^<7)J: 3^:01 2(g) fcjirrSJiie*^ 

(5 , Htrie=Jf A- 'J riT-s>«.m i oifesi 1 2 o 6 
■thzt^izx^. m 2 (h) tc^-Tia^. ^>yr3 

[ 0 1 6 3 ] ^>y rssj&onjnast > SMXh 0 . « 
fflv ^;tS8jt:trft t f - -y rgiJrfbfc t'r 1 

ttStiS ( 1 2 5'C, 5 0V. 1 OOOB#0) Srtr-Jt 
ayrv-ti 2 04O^m«Jiitffi»«m«^'fl:«i 

[0164] zffymmit. ^%m.xf^Wi: IS 

llIffiSSc<OE«Ul 1 2 0 3±K^^ •ydfSJ-JgjSLTt, 

[0165] ^comsMJi. gi5iarti5««i«(^J?A*< 

2 0 0 At mfc Jt«W/? < - -y r|S5fl,W|*IjlS* 

[ 0 1 6 6 ] ^rfc. *||Jfi<?J-C{i. S«Oilia7 ^ 9- 

mLtimLx%mm*&im^^ixxii^. r-o. « 

m^$3. Sfcv^dsmSSrmv^yi'-rwtjft^-C^^c. 
[ 0 1 6 7 ] ^ fc, *ll]5fimii, 5S3i:?gfig^^{cJf ^ 'J 

[0 168] (llteWl2) 01 7(a)~(d)Ji, f-vT-gS 



[0169] 017 (a) iz^txoiz. mi(r>±mm 

nOltlX. mi^35u mnWrnSirH^i^ L/C. 

mmmTJiA'jmizmi, zti^ 
(mm) ^mt. zcomm^'^mmizm^mrix. m 

[0170] -o^'lz. 017 ( b ) {z^i-X 0 mil 

W, 1 <r>±mm 17 0 1 «Offi±tC , :^ -y ir/U "J 

fig^i^yiSv^^•y^rl^■^efi!cL, MStll 7 0 2 «rm 
!>. iE«5^N':5'-^?^filfflcO^JS® 1 7 0 3 fc LT. fi 
iSmicO^iiJil 70 li:|plt«l»Sl?SSr, m?i-9um 

{ztshxo^z. nm^'vWzx-ixmiL. smmm. 

[0171] ^c7)^ffl^0c|J'C^^I¥fe)a§ ( R a ) 4 
[ 0 1 7 2 ] -ft^x y^y^/ffi (tS€m2^^ 

m'^zmm izx*):cy^y'}fLx. imcmw^^-y 
X'hi^2<7)±mMi 7 03i5xr/^i<D±mMi7o 
i(r>^mzj-^^'-~yi^^rf^fz. 

[0173] lA^hmz. '7:^i'mmmmx'm^ 
L, 01 4 ( d ) iZTjitm^mmi^'^i^-ymmn 

tz. mi<7)^mmtm2(o^mmmtmx'm&^tix 

v^Sfc^), -m(r><t^x-y^y^X'm2<D^mmcr>i^^j: 

h-rm 1 (r>^mmiz{,mmzihmff)mtmmm-h 

ZbtiK'tl, ^\')7mX'hi>^\<r>±M,mtX'-U 

Mi.^fix\^htzb^zmm±.<r)^whh. ^j:i5. * 

*^ mm. mMmm&i.Lxi>. mm<^m^^t 

[0174] z<Dmizi5\^xm^tifzmBW¥mm 
tgii<7)^<7)j'^9-ymmx'ti. mm 1 o^rjs 1 7 0 
1 tmmj<9-ym^M<r)^mm 1 7 0 3 tcoiiMis- 

w o 3 ikmcx -y > /saa srff o T 

fz, -If. mm 1 <7)^EJi 17 0 1 tm2<r)^M,m 1 

7 0 3 i: cO^SSSJi , 4 0 g/ c m-C'J) •? , iflfif tttc 

[ 0 1 7 5 ] rtgi5tc^sc(oistEii&^r-rsmJi-b 
5 5 -y 77-3 >f 1 7 0 4 imm^mmt:m 
^^xm^itz, :^Wim(0i-yr^M^yfyfi7 04 
a. irmmmmt^mhfztb. ^izm^m^ 
^±x'm:^i-hzbti^x'^fz. 
[0176] mmiz. ¥^mm^ 1705 {.mBmt 

±{=7 U y rf-y 7^5IS-^fV\ 017(d) tTF-f J: 

dtc, s«[*ItJgJ«$^^•cv^§)i|g^g^h'7l7 08t 
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[0177] i-vr^shinmthxmizmmmi: 
r^Sti-km^mmmmm^f- 1 7 o 5 ^-tts 

[01781 z<7>mtijmizj:tni. ^^&f^mmii i 
mx'h 0 ^r*? 4> . ^rn^'F 17 0 5 1 

7 0 8 SrJl tTf- y rgPdJ, 1 7 0 4 tffiiltlt^^^il 

[0 179] C:c7)*S:^, >'N-;^3>'T-J)§f-'yrg?d!.l 7 
04*';MPU^«s3I^^1 7 0 Btf;* •y7-'J>:/2:fir 

v^. nmmx'<^&tititmimtiztf)-'X'^fz, 
[ 0 1 8 0 ] . m^m^m^-th >- mmti i 

tm 1 (7)±mm 1 7 o 1 1 2 <?)^ji® 1 7 0 3 1 coihj 
mt:irirzmmmmzmmi. mmiffy^mm 

[0181] ic73isiia« 1 7 0 7(c{i, ffiemi 

m« 1 7 0 1 7f-y^^$*i^.:gg$tcJtJEL;tEia5*« 

X'^fz, 

[0182] ^-yrgPn^a-eiX-filCOllgeSt , iE«|-C' 

s>o. mmtcmiio ooiassfifi^sr, -m^x-m^ 
ttzkij^x'^ti. ^mm(^w^mmizxtni. ^ 

Li^oyryfiiBimzimL^^. ttz. nyry^n 

isfti^firaeis® ( 1 25x:, 50 v. 1000^^) 

^r<, 106fiah«OiteMiSStSrfii»-C'&7t. 
[0183] 

f-yraifnS:i|ifflJ>SV>{JSimi4««ffflT^II, J^JS 

^tic>^-^Lxm^^'^\^m.i\L-tifz»i, m 
{zmmnzjEmizmm^zti}<^^x'hi. trz,n 
mizm Ltz^ 'yr^&m^ti> ztizx'o. m^^j:^ 

i}<X't^j^, l*l^LTt)^•y7•Jf;^*^?I^^^t^6, mWi}^ 

mi ] (i){bmmi<^m&mm^zin-ri^'yy^sk 



[02 ] 1 SgSrfil^iSSS 

[03 ] :^mm2(ommmizmi>mma^ 
m4]:if:mm3<r>mmmiztim^si,mm 
[05 ] :^wM(om4 <r>mmff>mmizini?>^&[^mM 
[06 ] ^mff)f^5ff)mmmmiztimm},mm 
im7 ] :^mmme(r>m&mmizmi&si,mm 

[09 ] :^m<7)m8(ommmmizmh^mmm 

mi 0] :^mcr>m9(r)mmmmizinfmmi^ 

mil) ( a ) ~ ( f ) (J. mm^mmm^'^ 
^-ym&mm^^xmjs.^tifz§'m^mm^fS(o 

[012] (a) ~ (i) li, *%aflomi OtOSIificT) 

mmtixr/m&m 1 tciJttsiK^fflf-yrsPifiiiBiiA-^' 

->-J^«ffZil^-5-ixS:fflo-CjeBK$*V!t^>y7lS5JJ,|*iiiS 
[0131 (a)~(i)«. 2|sf6B3(7)||lliOllS6<0 

[0141 (a)~(i)(±. *!^HBomi2<0||Sfi«0 

mmi<zmmwmshm^^'<i'-yi&mm^tii: 

S:*tBrffl0 

[015] (a) ~ (e) (i. *5%BHc7)lll 3c7)|||fe<0 
[0161 (a) ~ (b) Ji. *^BB<omi4W|lifiW 
[0171 (a) ~ (h) (±. W^comi 5(^ll*fiO 

- ym^nm-iriiim^ ^Tm$ n^f - 7 rasartiij 

1106. 1206, 1301, 1406. 1504, 1701 4f -v 'J T^rffl^-fl) 

mio^iS/i 

1208.1302.1407 §)mm 

103. 203. 303. 403. 503. 603,703.803.903. 1003. 1103. 120 
3. 1303. 1403. 1503. 1612. 1703 SSA-^-^^SrJg^-f |, 
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101.201,301.401,501,601.701,801.901.1001.1101,120 

1.1306,1401,1501,1605,1706 

102,202.302,402. 502,602.702,802,902, 1002. 1102,120 

2, 1307. 1402. 1502. 1708Simit'^-^ h 

104.1104 mfSffy^f- yrush 

204.304. 1204. 1304, 1505, 1617 yfy^ 

1404 mm^mt'7i:^timmayTyv 
407 

404 (¥ffl*[6)) 



mi) 




403 mm^^ 

1704 mmMm'mi:^'rmis^yry^ 
506 \>^mmmm mm) 

305.306.403.507.508.605.608.707. 1205 J'I-I35^^&T 

206.504.608.707.906,1006,1207 rtrnf-yrSffttJi 

1510.1610,1705 ^*^-yr 
1509,1609 r>':?'-7^/U 




603 603 




m9] 



(19) B2 002-76637 ( P 2 0 0 2- 7 6 6 3 7 A) 
(010] 



908 



"U-901(b) 





1008 t004 1003 



903 908 904 



111] 



(•> 



1108 



I 



I 



1106 




1104 



mmm 




[@12] 



(a) ^ZZZZZZZZZZZSr>^\^ 
I ^1209 

I |S>.03 1209 




1208 



^1204 



'1201 
-1202 



I 



.1208 



1207 



1201 




00 



120? 

I 




G) 




(20) B2 002-76637 (P2002-76637A) 



[013] 



Ca) 



(b) 



(o) 



I 

(.0 p i j || ^j | ) || j i v i ,j, | , | ^ 

I 



'1306 
-1307 




(0 



■■a 



-1307 



1307 1307 



[014] 



Co) 

I 1403 

I 
♦ 

(o) I I I I 1 vi ^ ^1404 



(d) 



1401- 



(8) 



^1402 




14p4 



[016] 



1810 1609 



1601 



( _^ _ 

i<»03( i//'//f / ^//r>^^° 



*^iei2^ieii 



1804 



605 



1607 



iiiii 




(21) 82 002-76637 (P2002-76637A) 



[HI 5] 



Cs) 




1Q01 \B09 



1612 



1d03 



1603 



(b) 



(e) 



1511 



1610 
160B 



^1504 




ii Sis 



1505 




(b) 



(d) 



I 



[017] 



(a> zzZZZZZZZZa^'iroi (fl 

I 

^1702 



I 



umnnmuiju^ 



1/04 




1706 



1704 




1710 



(g) 



miinjuiimnni: 



^1701 



00 



^miuinnimniil 



■ 1711 



) 5E336 AA08 BB03 CC32 CC42 CC49 

EE03 EE08 GG14 GG30 
5E343 M07 AA17 AA24 BB24 BB25 

BB54 BB72 DD32 DD56 GG20 
5B46 CC09 CC16 CC32 CC39 CC40 

DD03 DD24 FF18 FF45 GG15 

HH06 



